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This dissertation qualitatively explores 55 Thai 4th grade students, a teacher, and 7 
community members from a low-income public school in Bangkok, Thailand in order to develop 
a design framework for creating school-based maker experiences that are culturally relevant to 
lower income Thai students. Co-teaching and co-designing a two-year design-based research 
project named, “Little Builders,” I worked with a local science teacher to engage the students in a 
constructionist learning experience that involved designing and building social innovations to 
solve problems in their community. I propose the Culturally Relevant Constructionist Design 
framework as a way to (1) create constructionist learning experiences that align with students’ 
values and goals, and (2) engage important people in the students’ lives, such as teachers and 
community members, in the process of making. Designing the learning experience for Thai 
students from 2017-2019, I draw from the life and work of the late King Bhumibol of Thailand. 
For 70 years, King Bhumibol was a unifying figure in Thailand and widely admired as “The 
Developer King” (Nicholas & Dominic, 2011) as he dedicated his life to creating inventions for 
the good of the country. Students “followed in the King’s footsteps” by making inventions to 
better their community in the midst of a nation-wide mourning period after the King’s death in 
2016. 
This dissertation builds upon the literature from constructionism, sociocultural views of 
learning and identity development, community-centered making, and culturally relevant 
pedagogy. Little Builders provided opportunities for students, teachers, and community members 
to build projects and relationships. They learned about making while also learning more about 
each other and about how to support one another. During the Little Builders project, teachers and 
community members explicitly expressed new appreciation and awareness of students’ skills and 
strengths, gradually moving away from deficit narratives. Similarly, the students saw themselves 
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This study seeks to explore the design principle for creating school-based maker 
experiences that are culturally relevant to lower income Thai students. While maker 
education and cutting-edge technologies have inspired learners from affluent schools 
worldwide to create and express themselves creatively, the design of activities and 
learning environments that reflect underrepresented groups’ values and goals are often 
overlooked. This dissertation is my attempt to grapple with the questions of how to 
develop maker experiences that welcome and acknowledge learners for who they are. 
How can I design opportunities to allow learners to innovate and connect with their own 
community while being respectful of their goals and values?	
With students, teacher, and community members from a public school in Thailand, 
I evaluate their shifting perspectives and receptivity in engaging in a constructionist 
learning experience that involves making inventions for their community, inspired by the 
nation’s most beloved figure, King Bhumibol. This research is a two-year design-based 
research, employing qualitative research methods to illustrate the phenomenon under 
examination. 
This chapter begins with an overview of the context and background that frames 
the dissertation. Following are the problem statement, research purpose, and the 




methodology employed in this study. The chapter will conclude with the research 
rationale and its social and intellectual significance. 
Background and Context 
In an attempt to transform Thailand into a technology-driven and equitable nation, 
the government has engaged with large companies and startups to push forward 
“Thailand 4.0” as an economic model focused on innovation and value-based economy 
(Anuroj, 2017). Thailand 4.0 emphasizes future economic growth aimed at the entire 
population, and not just a segment (Gurría, 2017). However, much of the attention on 
policy has been directed toward high-profile companies and digital startups as they apply 
digital technology to business operations (Digital Economy Promotion Agency, 2017). 
Little attention has been given to public education, despite research suggesting that 
innovation and creative minds should be fostered early (Roberts, 2006). To ensure that 
Thailand is an inclusive society and to combat inequality, people from all communities 
must have an opportunity to contribute. I argue against the deficit lens that assumes a low 
sense of expectation for what students from lower-income schools can do. Thai students 
are capable of using advanced technology to cultivate innovation and deep learning. They 
hold unique worldviews that lead them to create innovations relevant to their needs. 
Local knowledge can be a strong foundation to build new knowledge and bolster a 
technology-driven learning environment (Cavallo, 2000b). Public schools are an ideal 
avenue to foster and cultivate the young and innovative minds the country demands. 
Nevertheless, implementing novel ideas in Thai public schools should be done with 
vigilance. Thailand has a history of adopting innovative foreign principles and tools with 
little consideration of the country’s context and their relevance to Thai learners and 
teachers. For example, the Thai government adopted the “One Tablet Per Child” policy in 




schools. Due to inadequate research and training before actual implementation, the policy 
was discontinued within two years, losing over $75.5 million (Garun, 2012; Pearson, 
2015). The potential of any powerful tool is not the technology or technique itself, but its 
innovative way to empower students to express themselves and create personally 
meaningful projects that are relevant to them (Blikstein, 2013; Papert, 1993). 
Constructionist learning has influenced young learners to design, create, innovate 
and express themselves creatively as they engage in activities that involve STEAM 
(science, technology, engineering, art, and mathematics) concepts. Its playful and 
creative nature offers an avenue for students to take advantage of inexpensive and 
powerful tools to engage in innovative practices that are personally meaningful 
(Blikstein, 2013; Halverson & Sheridan, 2014; Martin, 2015; Peppler & Bender, 2013). 
The impact of constructionism can be seen across a broad range of spaces in education 
and school settings, especially the maker movement (Halverson & Sheridan, 2014). The 
maker movement highlights constructionism’s creative spirit of problem-solving, 
designing and building projects, and sharing with others (Martin, 2015). A design process 
can support the constructionist-learning environment by guiding learners to a deeper 
understanding of others’ needs and encourages them to think and act collaboratively and 
creatively (Thanapornsangsuth, 2016). It helps transform difficult challenges by 
capturing unexpected insights to produce creative innovation centered on users and/or 
real-life problems (Brown, 2008). For example, in Snow Day Learning Lab’s Bots for 
Tots Project (Holbert, 2016; Thanapornsangsuth & Holbert, 2018), we described how 
fourth graders from American schools with diverse populations designed and created 
“dream toys” for younger members of their local community. Focusing on the importance 
of making connections to students’ community and creating relevant cultural connections 
to their learning experience, we found that students were constantly thinking about their 
clients in the making process and felt proud when seeing their clients’ satisfaction with 




communities, students can be reflective of their achievement and ability (Barton et al., 
2013). Prioritizing the students’ sociocultural contexts and supporting the development of 
social relationships and collective sensemaking would better bolster learners’ identity 
development of creator and innovator (Barton et al., 2016). 
Creating effective constructionist spaces that learners can connect with beyond 
superficial interests requires understanding the learners’ culture, values, and goals and 
then reflecting these in the design of interactions and activities (Holbert, 2016). 
Therefore, my design approach for creating school-based maker experiences emphasizes 
the importance of creating relevant cultural connections to students’ learning experience, 
while supporting the integration of students’ prior knowledge and their experiences from 
their community into the teaching (Ladson-Billings, 1994). My research aims to identify 
the design principle for creating school-based maker experiences that are culturally 
relevant to lower income Thai students. To this end, I draw from the life and work of the 
late King Bhumibol of Thailand. King Bhumibol was a unifying figure in Thailand and 
widely admired as “The Developer King” (Nicholas & Dominic, 2011), as he dedicated 
his life to creating inventions for the good of the country. Students will be “following in 
the King’s footsteps” by making inventions to better their community inspired by the 
King’s creative spirit and drive for innovation. 
Problem Statement 
Every student develops an academic identity. This identity represents not only who 
they think they are or who they want to become, but also their assumptions about how 
other students or teachers see them (Holland et al., 1998). Students who identify 
themselves positively in academics are likely to be motivated in school and perform 
better academically (Osborne, 1997). In contrast, students who have disidentified 




higher risk for academic challenges, such as poor grades and dropping out. Such students 
are assumed to be less capable than their peers and quickly labeled by the system as 
at-risk, misfits, or slow, effectively screening out these students without considering their 
latent abilities (Hatt, 2007; Valencia, 2012). Academic performance isn’t the sole 
representation of who students are, and by focusing only on achievement on traditional 
performance metrics, we miss the opportunity to see the students from multiple 
perspectives. 
Making is a form of learning and expression that provides multiple avenues for 
students to cast who they are, who others think they are, and who they think they might 
become. Through making, students take an active role in their own learning by creatively 
designing, building, and exploring their projects based on their personal and social 
interests. They are empowered to connect everything they wonder, know, and feel by 
making new things (Martinez & Stager, 2013). 
Nevertheless, there is a paucity of research examining students’ engagement with 
making in formal school settings, particularly in low-income schools. Likewise, little 
work has been done to explore how these transformative practices extend beyond the 
individual or immediate classroom to also impact the broader community around the 
school. 
For Thailand, little is known about how school-based maker experiences can be 
implemented in low-income schools in order to generate innovations and inventions for 
the betterment of Thai society. Particularly, elementary students from Thai public schools 
lack opportunities to creatively learn through building and design, as it is the pathway to 




Purpose Statement and Research Questions 
The purpose of this study is to explore iteratively with 55 Thai 4th grade students, a 
teacher, and 7 community members from a low-income public school in Bangkok, 
Thailand in order to develop a design principle for creating school-based maker 
experiences that are culturally relevant to lower income Thai students. I co-taught and 
co-designed a two-year design-based research project, named after my social enterprise, 
“Little Builders.” I worked with a local science teacher, Kru Ann, to engage the students 
in a constructionist learning experience that involved designing and building social 
innovations to solve problems in their community. Little Builders implemented a 
pedagogical framework based on a constructionist and culturally relevant pedagogy. 
To examine the framework and provide rich descriptions of the lived experience of 
Thai students participating in Little Builders sessions, the following research questions 
were addressed: 
1. When students are building social solution for their community, how does this 
act of building for others support the formation of an identity of a creator and 
contributor to one’s communities? 
2. How does the students’ relationship with the community impact their 
persistence and engagement throughout the making process? 
3. How do teacher and community members’ perceptions of students as valuable 
contributors to the community change after students build a social solution for 
their community? 
 
Using interview data, observations field notes, and artifacts produced by the 
students, I aim to closely investigate students’ interactions with local community 
members and report how those relationships impact their making process and their 
identity construction. In my previous work, I learned that students gained a sense of 




However, there is a lack of investigation on the changes of teacher and community 
members’ perceptions toward their students after they are involved in the students’ 
making process. Furthermore, examination on how relationships between students, 
teachers, and community members are cultivated is needed in understanding students’ 
identity construction process. Focusing on the participants’ practices, I’m committed to 
documenting and showcasing their authentic voices in an effort to undermine a deficit 
views of communities (González, 2016).  
Research Approach 
With approval from Teachers College’s Institutional Review Board (IRB) and the 
school, I studied the experience and perceptions of 55 Thai 4th grade students, a teacher, 
and 7 community members from a school in Bangkok, Thailand in 2018 and 2019. The 
students took Little Builders sessions as a part of the school’s mandatory “Life Skills” 
and “Project” class two to three times a week for one semester. This investigation 
represents a two-year design based-research using qualitative research methods. 
Observation field notes, artifacts analysis, and in-depth interviews were my 
primary methods of data collection. In writing my field notes, I focused on the students’ 
process of learning, the relationship between friends, and other emergent social 
interactions and cultural patterns within the maker-centered environment. The artifacts I 
collected were students’ projects, prototypes, and worksheets given throughout the Little 
Builders study. The information obtained through participants’ pre and post interviews 
provided a basis for the overall findings of this study. All interviews were conducted in 
Thai. The interviews were video recorded, transcribed, then translated to English. A 
pseudonym will identify each participant. The data were reviewed against literature as 




Significance and Rationale 
This dissertation holds social significance in contributing to the global intellectual 
community, particularly in the fields of constructionism and culturally relevant pedagogy. 
The study explores a Culturally Relevant Constructionist Design framework that is 
supported by empirical evidence, especially on designing inclusive and culturally 
relevant school-based maker experiences through connecting young learners to design 
and innovate for their community. In this dissertation, I investigated the challenges and 
opportunities in implementing a culturally relevant constructionist design framework in 
Thailand. The culturally relevant constructionist design framework has two core features: 
1. Maker activities are framed in a way that aligns with students’ values and 
goals. 
2. Teachers and local community members are actively involved in the 
construction process. 
The rationale for this dissertation emanates from my goal for the past five years to 
discover ways to engage Thai students from lower income backgrounds in constructionist 
spaces within public school settings. There are disturbing participation gaps in who takes 
up opportunities within science and innovation in lower income and marginalized groups. 
The socio-economic background of the student body is the most important determinant of 
school performance in Thailand; weaker performers tend to come from more 
disadvantaged schools (Lathapipat & Sondergaard, 2015). The inequality is clear. In 
2015, students who went to affluent schools were 1.8 years ahead in science compared to 
students from lower income schools (Lathapipat, 2017; Organisation for Economic Co-
operation and Development, 2015). Less than 0.5% of Thai students are ranked in PISA’s 
high proficiency levels in science, while 46.7% of the students scored at level 1 or below 
( National Center for Education Statistics, 2015; Organisation for Economic Co-operation 




participates in science and innovation has been a global conversation. For Thailand to 
become an inclusive and low-inequality nation, students from all communities, especially 
from lower incomes, must have the opportunity to innovate and contribute to the 
country’s economic mobility. Public schools are the best avenue for us to cultivate 
innovative students the country demands. 
My research lays the country’s foundation on fostering young creative innovators 
that Thailand needs for the Thailand 4.0 Policy (Gurría, 2017). Inspired by King 
Bhumibol, who invented projects for the good of the country, I focus on the role of 
making for the betterment of the community as a tool for engendering change in schools 
and empowering students to design and make personally and socially meaningful 
projects. 
This chapter describes the critical components that set in place a research study: 
problem, purpose, and research questions. It highlights the interconnectedness of each of 
these components and that everything that follows hinges on how well these components 
are constructed. Additionally, the chapter also illustrates research approaches and its 






The purpose of this study is to engage Thai students from a low-income public 
school in a learning experience that involves making inventions for the use and benefit of 
their community. Specifically, I sought to understand the students’ experiences in 
formulating their identity as creators—building solutions for community challenges and 
seeing themselves as active contributors to their community. To carry out this study, it is 
necessary to complete a critical review of the literature. 
In this review, I draw on the research literature to (1) illustrate the theoretical and 
pedagogical traditions that will inform my study, such as constructionism, sociocultural 
views of learning and identity development, community-centered making, and culturally 
relevant pedagogy; (2) consider the specific possibilities and tensions within the maker 
movement; and (3) explore design principles and pedagogies that characterize Thai 
constructionism. 
At the end of the review, I purpose the Culturally Relevant Constructionist Design 
as a framework that situates students’ making experience in their local community. The 
framework emphasizes considering students’ values and goals, reflecting these values 




When examining the making process, not only is it crucial to recognize the 
knowledge and skills that students acquire through making, but also to recognize its 
contributions to students’ sense of self as participants within a broader community 
(Dixon & Martin, 2017). In thinking about designing an experience for Thai students to 
engage in creative creation and understanding how they formulate the identity of a maker, 
I ground my work in both cognitive and socio-cultural views in learning and 
development. In this section, I begin by discussing the theoretical and pedagogical 
traditions that influence my work: constructionism, sociocultural views of learning and 
identity development, community-centered making, and culturally relevant pedagogy. I 
believe that to engage students in meaningful making, we need to consider students’ 
broader issues of culture, values, and equity (Barton & Tan, 2018; Vossoughi et al., 
2016). 
Constructionism 
Constructionism—the N word as opposed to the V word—shares 
constructivism’s connotation of learning as ‘building knowledge structures’ 
irrespective of the circumstances of the learning. It then adds the idea that 
this happens especially felicitously in a context where the learner is 
consciously engaged in constructing a public entity, whether it’s a sand 
castle on the beach or a theory of the universe. (Papert & Harel, 1991, p. 1) 
Constructionists believe that learners learn best when they are designing and 
making things that are personally and socially meaningful to them (Papert, 1993). It 
shares Piaget roots that learning should be more experiential and connected to the real 
world. “To Piaget, knowledge is not information to be delivered at one end, and encoded, 
memorized, retrieved, and applied at the other end. Instead, knowledge is the experience 
that is acquired through interaction with the world, people and things” (Ackermann, 
2001, p. 3). Extending Piaget’s constructivism—that learners learn by actively 




constructionism emphasizes the significance of making things in learning (Ackermann, 
2001). It is also influenced by Dewey’s progressive education, which focuses on 
experiential learning and building connections to the real world (Blikstein, 2013). 
Constructionism proposes that the construction of knowledge in the head happens best 
when learners construct tangible objects and share in the world. The creation of an 
artifact—which could be either physical, virtual, or mental—allows learners to 
externalize and iterate on their thinking throughout the making process (Papert & Harel, 
1991). 
Moreover, Papert’s constructionism resonates with Paulo Freire’s enthusiasm to 
empower learners by seeing the possibilities beyond themselves and believing they can 
achieve through challenges (Blikstein, 2013). Constructionism holds a sharp difference to 
what Freire (1970) called “banking concept in education.” Freire views that the banking 
concept in education oppresses how learners learn and give the power solely to the 
teacher. For example, “Teacher teaches and the students are taught; teachers knows 
everything and the students know nothing; teacher talks and student listen; and teacher 
chooses the program content and the students adopt it” (p. 73) Learners take a passive 
role in learning as they don’t have the freedom to think for themselves or choose the path 
they are interested in. As a practice to counter the banking concept of education, Freire 
advocates to empower learners to actively take agency of their learning by engaging in 
something socially and personally meaningful.   
Through constructionist learning, learners can take an active role in their own 
learning by creatively designing, building, and exploring their projects based on their 
personal and social interests. It liberates learners from being taught when they are 
empowered to connect everything they wonder, know, and feel to expand themselves into 
learning new things (Blikstein, 2013; Martinez & Stager, 2013). Learners focus less on 
the nature of knowledge or technical matter that is commonly found in school’s textbook 




agency of their learning (Papert & Harel, 1991). In designing and making personally or 
socially meaningful things, learners can also reflect on their learning processes. The 
artifact serves as an important object that enables students to think concretely about 
thinking itself (Papert, 1980). A personally and socially meaningful object engages 
students’ thinking, feeling, and learning (Kafai, 1995). It can be any “public entities” 
(Papert & Harel, 1991, p. 1) or “external artifacts” (Kafai & Resnick, 1996, p. 1) that can 
be shared from programming to painting, to carpentry, to making a hypothesis of a 
scientific experiment or even to writing poetry. 
The influence of constructionism can be seen across a broad range of spaces in 
education and school settings. For example, the development of the Logo programming 
language in the late 20th century allowed students in schools around the world to design 
and create projects based on their interests while enabling them to explore powerful ideas 
(Papert, 1993). In today’s context, the “maker movement” has gained public attention in 
schools, libraries, and public spaces across the United States and internationally. The 
maker movement refers to a growing movement of “makers,” or people who are engaged 
in making and committed creative production for both playful and useful ends (Halverson 
& Sheridan, 2014; Martin, 2015). It highlights many features that are prominent in 
constructionism, especially aspects of constructing and sharing (Halverson & Sheridan, 
2014). 
Maker Movement 
The maker movement emphasizes do-it-yourself and do-it-with-others mindsets in 
sharing their personally meaningful creations with others (Holbert, 2016; Kalil, 2013; 
Peppler & Bender, 2013). Its embraces constructionism’s creative spirit of exploring new 
ideas, tinkering with materials, repurposing tools, problem-solving, designing and 




Halverson & Sheridan, 2014; Kalil, 2013; Martin, 2015; Sheridan et al., 2014). Thus, it 
brings together individuals with various interests, from textile crafts, robotics, cooking, 
wood-crafts, electronics, digital fabrication, mechanical repair, etc. (Peppler & Bender, 
2013). 
Maker activities integrate art, technology, engineering, math, science, and 
computing and take place across physical and digital platforms. They engage students 
with creative and rich engineering and design activities that have the potential to 
transform how students learn in these disciplines and break down barriers in STEAM 
learning (Halverson & Sheridan, 2014; Martin, 2015; Peppler & Bender, 2013). President 
Obama (2014) even commented on how the maker movement opens up new 
opportunities for students who are not interested in traditional learning by providing 
students with hands-on experience to experiment, build, and invent. 
Resnick (2017) argues that the maker movement is not solely about making things; 
instead, it is about making personally and/or socially meaningful projects that can be 
shared with others (see also Madda, 2016). If a teacher assigns every student in the 
classroom with a set of step-by-step instructions for making a paper airplane, then it 
might not capture the whole picture of the maker movement (Madda, 2016; Resnick & 
Rosenbaum, 2013). Resnick (2014, 2017) proposes Four P’s of Creative Learning as a 
guiding principle to design a playful constructionist learning environment. The 
framework highlights four main elements of Project, Peers, Passion, and Play. He 
believes that students learn best when they are playfully engaged in a project they are 
passionate about and that is meaningful to them. Working with peers, they can 
collaborate, experiment, share, and build on each other’s ideas. Apart from the Four P’s, 
there might be another P that is missing. Eisenberg (2012) believes that “Purpose” is 
what makes learning meaningful. Students need a purpose—a goal, a project, or a 
reason—of their own that offers the possibility for them to achieve. Students’ purpose 




irrational and personal one (Eisenberg, 2012), for example, a second grader works hard 
on his Science Fair project to impress the person he likes, or a sister might want to learn 
how to design a game to prove her obnoxious brother wrong. 
Learning and Identity 
Vossoughi et al. (2016) criticize that the maker movement is adopting a limited 
version of constructionism, omitting the vital social and cultural elements. Prioritizing the 
students’ sociocultural contexts and supporting the development of social relationships 
and collective sensemaking would better support the identity development of makers and 
foster more diverse representations in the maker movement (Barton et al., 2016; 
Vossoughi et al., 2016). Research in sociocultural and ecological traditions support the 
view that learning and identity development are both deeply informed by social and 
cultural context (Bronfenbrenner, 1977; Holland et al., 1998; Lave & Wenger, 1991; 
Nasir, 2011). Students can be influenced by immediate social contexts, like homes or 
classrooms, and distal contexts, like their relevant institutions and society 
(Bronfenbrenner, 1977). 
Community plays a crucial role in the learning process (Gutiérrez & Rogoff, 2003). 
Human development can be understood in the fluid context of cultural practices. 
Learning involves observing, studying, and ultimately participating in ongoing activities 
of a community. This participation, whether in or out of school, results in the cultivation 
of an identity (Nasir, 2000). One’s identity is intentionally and unintentionally fostered 
by one’s roles, and one’s relationship with others, within a community. Thus, identity 
isn’t solely about how an individual perceives oneself, but also on how one is recognized 
or known by others. Identity is fluid and can change over time, place, moment, and 




Consequently, in order to understand students’ development of identity and agency 
over time, we need to look beyond an individual in a single setting (Bronfenbrenner, 
1977). It is essential to examine the complex system—which involves multiple people 
and places—in which we live and act. Ecological theories have been influential in human 
development research. These theories demonstrate the complex interrelations within 
social and cultural settings that impact a student’s learning and development (Ogbu & 
Simons, 1998). More recent studies have adapted Bronfenbrenner’s approach to develop 
frameworks that are more relevant to diverse populations and marginalized groups. For 
example, Nasir (2011) focuses on how culture and race impact the learning and identity 
development of African American and other non-dominant students in urban schools and 
communities. Specifically, Nasir demonstrates that both learning and identities are 
developed in relation to one another as students engage in “culturally and socially 
organized learning activities.” Students interact with others, including teachers, pupils, 
and family members. They are expected to follow their “social norms” and attain 
“socially constructed goals” like connecting with others, supporting family members, and 
doing well at school (p. 21). 
Similarly, Holland et al. (1998) believe that identity is about how people come to 
understand themselves and reflect upon who they are in the community they are 
participating in. They propose the concept of “figured world” as a “realm of 
interpretation in which a particular set of characters and actors are recognized, 
significance is assigned to certain acts, and particular outcomes are valued over others” 
(p. 52). The figured world represents rules or guidelines that influence how people 
behave as well as their history and everyday practices that inform and build their 
identities in particular social spaces (Hatt, 2007; Holland et al., 1998). Urrieta (2007) 
argues that figured world is a valuable concept to study identity and agency in education 
because it takes people from a wide range of imaginings, such as class, race, gender, and 




and dialogically in them” (p. 109). Figured world is a useful lens to connect society, 
culture, and identity (Holland et al., 1998) within everyday practices of school life (Hatt, 
2007; Urrieta, 2007). 
Papert (1980) highlights how the learning and identity of members weave into the 
more extensive, richer socio-cultural experience of a learning environment. He articulates 
his vision of a constructionist learning community modeled and inspired by the culture-
and-community-rich “samba school” in Brazil. 
Members of a samba school go there most weekend evenings to dance, 
to drink, to meet their friends. During the year each samba school chooses its 
theme for the next carnival, the stars are selected, the lyrics are written and 
rewritten, the dance is choreographed and practiced. Members of the school 
range in age from children to grandparents and in ability from novice to 
professional. But they dance together and as they dance everyone is learning 
and teaching as well as dancing. Even the stars are there to learn their 
difficult parts. (p. 178) 
At samba school, community members of all ages and expertise levels gather to 
learn and teach dances with the common goal of performing in the annual carnival. 
Together, they decorate outfits, choreograph dance moves based on local folklore, and 
prepare for the carnival. The school is somewhat like a social club where people are 
engaged in a common goal and activity. Papert believes that samba school can serve as a 
crucial model for other learning communities. 
Inspired by the learning communities of the samba school, other constructionist 
research designs focus on students’ socio-cultural experiences. For instance, the 
Instructional Software Design Project involves elementary students in inner Boston to 
design instructional software on fractions for younger students in their school (Harel & 
Papert, 1990). The Bots for Tots project engages fourth graders in designing and creating 
“dream toys” for younger members of their local community (Holbert, 2016; 
Thanapornsangsuth & Holbert, 2018). Both studies support students’ knowledge-sharing 




other as they face similar problems, share new ideas, and discuss technical problems. By 
building for others, the students are engaged in personal expression and social 
communication within their community (Holbert, 2016; Kafai & Harel, 1991; 
Thanapornsangsuth & Holbert, 2018). These implementations succeed because they 
emphasize making in socio-cultural contexts as a powerful way to connect with local 
communities.  
Culturally Relevant Maker-centered Learning Environment 
Barton and colleagues (2013) aspire to better understand the construction of 
identity in the maker-centered learning environment. They look into the lens of “identity 
work,” emphasizing on youth with the agency toward developing their identities in ways 
that matter to them. Identity work means “the actions that individuals take and the 
relationships they form at any given moment and as constrained by the historically, 
culturally, and socially legitimized norms, rules, and expectations that operate within the 
spaces in which such work takes place” (p. 38). A person cultivates their identity through 
identity work over time. Identity work also involves doing things that are personally and 
socially meaningful to the communities and being reflective of one’s achievement and 
ability (Barton et al., 2013). Barton and Tan (2018) are specifically concerned with how 
students from non-dominant backgrounds participate in identity work throughout 
participating in equity-oriented STEM-rich making. Students face many barriers and 
challenges that limit them from engaging with quality STEM learning experiences and 
making practices in ways that matter to their life. Barton and Tan work with the 
community-centered youth club in engaging youth in making projects and experiences 
that support them in deepening and applying science and engineering knowledge and 




empowered through defining social problems that impact injustices in their everyday 
lives and designing solutions to address those problems. 
There are three central tenets underpinning the community-centered approach to 
making: (1) the space for making is situated in the community center. The students have 
the freedom to navigate and involve themselves in a continuous design experience. 
(2) The program allows the students to engage and interact with their peers in the 
makerspace and their wider community. (3) The activities are designed to bring in not 
just the students, but also the community members to provide the students with feedback 
and expertise (Barton & Tan, 2018, pp. 769-770). Working with community-centered 
youth clubs, Barton and her colleagues prioritize sociocultural contexts and support the 
social relationships of the students and their communities. 
Barton and Tan’s (2018) community-centered making approach aligns with 
Ladson-Billings’s (1994) seminal work on culturally relevant pedagogy. Her work 
emphasizes the importance of creating relevant cultural connections to students’ learning 
experience. It supports integrating students’ prior knowledge and their experiences from 
their home and community into the teaching. The pedagogy is designed to encourage 
teachers to question the nature of the student-teacher relationship, the curriculum, 
schooling, and society (Ladson-Billings, 1995). Culturally relevant teachers hold high 
expectations and affirming views for all students. They consider students’ social 
identities as assets rather than as deficits. Most importantly, they support students to 
develop a critical cultural consciousness (Ladson-Billings, 1994). The instruction should 
allow students to see themselves as a part of the community with the belief that they can 
succeed, then make connections between their community and global communities 
(Ladson-Billings, 1994).  
The concept of culture in schools is crucial as one size doesn’t fit all and that 
instruction is not modeled on one dominant discourse (González, 2016). Extending 




pedagogy. They argue that schooling should be a site for sustaining—rather than 
eradicating—the cultural ways of being of communities of colors. Culturally sustaining 
pedagogy builds on asset-based pedagogical research while taking the shifting and 
evolving practices of their communities into account (Paris & Alim, 2014). Working with 
students, the goal is to also engender critical consciousness and critique regressive 
practices. Influenced by funds of knowledge (Moll et al., 1992), culturally sustaining 
pedagogy engages and values families’ work experiences, social practices, and social 
history in school. It highlights the changing and evolving demographic, cultural, and 
social needs and showcases explicit commitment to sustaining the valued practices and 
students’ way of being. Culturally relevant and culturally sustaining could be 
transformative for students particularly for students from marginalized backgrounds. 
However, one must be mindful of falling into essentializing discourses about students, 
communities, and families (González, 2016). 
Culturally-relevant Making in Thailand 
Though Barton and colleagues’ and Ladson-Billings’s works primarily focus on the 
African American population, cultivating collective empowerment through students’ 
academic success while maintaining cultural integrity is also crucial to Thai schools. As 
Vossoughi and colleagues (2016) assert, “practices resonant with making are already 
present in diverse forms in all communities” (p. 218). Leveraging these diverse practices 
requires considering students’ values and goals and then evaluating how these values can 
be reflected in the design of maker activities (Holbert, 2016). In this section, I will begin 
by looking into the constructionism literature specifically in the Thai context. Then I will 





Constructionism in Thailand 
For Thailand, constructionism is not new. Driven by our country’s needs in 
advancing the education system, a group of Thai MIT graduates founded Suksaphattana 
Foundation (Education Advancement Foundation) with the hope of bringing Western 
progressive education to improve Thailand (Israsena et al., 2014). In 1997, the 
Suksaphattana Foundation collaborated with Papert’s research group from the Media Lab 
and initiated the Lighthouse Project. The Lighthouse Project aimed to “break mindsets by 
creating technologically rich learning environments that would demonstrate the ‘out-of-
the-box,’ yet practical, possibilities for children in Thailand” (Cavallo, 2000a, p. 73). 
Though receiving resistance and negative engagement in their initial meetings with Thai 
government officials, several constructionist initiatives were soon established. Papert and 
his team worked with non-formal education centers, village learning centers, and 
community development programs in rural Thailand. 
The team conducted “emergent design” workshops introducing project-based 
learning through Logo Programming, Lego robotics, and electronic devices (Cavallo, 
2000a; Israsena et al., 2014). The Emergent design methodology is described as 
leveraging local knowledge in designing learning environments that are technology-
driven and supportive of systemic organizational changes (Cavallo, 2000a). Using the 
emergent design approach, Cavallo (2000a; 2000b) discusses how the constructionist 
workshops on real-world problems exhibit Thai villagers’ engineering expertise and 
creativity. He argues against the perception that rural Thais are disenfranchised and 
incapable of using advanced technologies to cultivate innovation and deep learning. 
Instead, Thais hold rich intellectual roots and unique worldviews that lead them to create 
innovations that are relevant to their needs and problems (Cavallo, 2000a, p. 777). The 
“engine culture” refers to how Thais repair, take apart, and modify automobile engines to 
create new technologies that serve the local needs. For example, a “long-tailed boat” 




wheel and also solves the churning water problem so that villagers can commute through 
the country’s narrow canals. The “engine culture” resembles the Brazilians’ “repurposing 
culture” (Blikstein, 2008) of and creative problem-solving skills by fixing or repurposing 
broken devices instead of being dependent on expensive technologies. Local knowledge 
or familiar practices can be a strong foundation to build new knowledge and to design 
technology-enabled learning environments. These technologies can be reflected through 
how Thais creatively modify available technologies to alleviate local problems and use 
their knowledge as an expressive tool for construction (Cavallo, 2000a). 
The Lighthouse project gradually diminished in the early 2000s. Several other 
Suksaphattana Foundation initiatives in rural areas have also faded out. However, the 
efforts have expanded to new communities and private sectors, which are still active to 
date. Instead of a temporary partnership with public schools, the Foundation started 
“Darunsikkhalai School for Innovative Learning” (DSIL) as the country’s first 
constructionism school (Israsena et al., 2014). DSIL positions itself as alternative 
schooling, and the majority of its students come from affluent backgrounds. 
Constructionism has never become widespread in Thai traditional public schools. There 
is also a paucity of research examining how constructionist learning can be implemented 
in Thai urban public schools. 
Fields and Blikstein (2018) argue that Thai constructionists may not necessarily 
interpret constructionism the same way as the West does. The word “constructionism” 
has been translated into Thai as การเรียนรู้แบบการสร้างสรรค์ดว้ยปัญญา (สถาบนัสารสนเทศทรัพยากรนํ:าและการเกษตร, 
2010), translating back to English as “Learning through creative construction and 
wisdom.” The word “wisdom” in Eastern connotation differs from the Western one. It 
does not solely signify the cognitive aspect of learning—knowledge, analytical abilities, 
and being wise—but it emphasizes emotion, mindfulness, and spirituality that have roots 
in Eastern religious philosophy (Csikszentmihalyi & Rathunde, 1990; Takahashi & 




culture and way of living. Interviewing the key leaders in the Thai constructionism 
community, Fields and Blikstein (2018) found core themes that are highlighted by the 
Thai constructionists. Those themes are not strictly about learning through making and 
sharing; but on (1) taking control over one’s learning, (2) working on a real-world 
problem and reflecting upon its process of solving the problem, and (3) constructionism 
as a life-long pursuit and an opportunity to “give back.” 
In taking control over one’s learning, Thai constructionists refer to the ability to 
stand on their own feet and take an active role to resolve a problem, rather than passively 
waiting for authorities to solve the problem or receiving someone’s order (Fields & 
Blikstein, 2018). The community members believe that they should have ownership of 
their own learning and take responsibility for their own problems. 
This Thai constructionist perspective of a self-reliant community may offer a 
solution to challenges in both daily lives and education settings. In my experience 
working with low-income communities, I have seen how small interconnected 
community problems accumulate to become a large problem. For example, a community 
in urban Bangkok suffered from dengue fever and often blamed the authorities for not 
spraying mosquito repellent. They also took a passive role in managing the community’s 
waste, disposing of household garbage directly into a small canal in front of their 
building, which resulted in heavily contaminated water—an excellent habitat for 
mosquitoes. Once the canal was overflowing with garbage, the community members 
would burn the garbage, causing toxic air pollution and breathing problems 
(Thanapornsangsuth, 2016). 
In the classroom context, students are used to teachers’ instructions and are not 
accustomed to taking responsibility for their own learning (Fields & Blikstein, 2018). 
These behaviors tend to continue in adulthood. In this regard, the situation in traditional 
Thai classrooms is no different from aforementioned Freire’s (1970) “banking concept of 




for themselves or choose the path they are interested in. The Thai constructionist 
community believes that by taking control over one’s learning, learners are empowered to 
see possibilities beyond themselves and believe they can overcome challenges. They take 
agency of their learning by engaging in something socially and personally meaningful 
(Fields & Blikstein, 2018). 
Moreover, working on the real-world problems is crucial for Thai constructionism 
community. Fields and Blikstein (2018) argue that Thais are more problem-focused in 
making. They are driven to solve real-world problems usually related to personal or local 
community needs, such as personal finance, agricultural complications, or irrigation 
systems (Cavallo, 2000a; Fields & Blikstein, 2018; Thanapornsangsuth, 2016). The 
process of making also allows learners to reflect, improve, and exchange ideas with 
others in the community. This may lead to a more collaborative and empathic 
community, facilitating a culture of listening to one another and sharing opinions across 
disciplines (Fields & Blikstein, 2018). 
A Constructionist mindset for Thais means “being able to learn and continue to 
improve for one’s entire life, regardless of problems one might need to face” (Fields & 
Blikstein, 2018, p. 211). Identifying and solving real-world community problem can also 
be reflected in Buddhist principles and practices. Theravada Buddism has been a major 
institution of Thailand since the establishment of the nation; 94.6% of Thais are 
Theravada Buddhist (Central Intelligence Agency, 2018). Khunpisuth (2009), an early 
member of the Thai constructionism community, writes on his blog introducing 
constructionism through the lens of Buddhism’s “Four Noble Truths.” In Buddhism, the 
Four Noble Truths refers to the journey of understanding the source of one’s suffering 
and learning how to overcome it. Similarly, Thais view constructionism through the same 




Commitment to Community, Inspired by the King 
One tradition valued above all others for the Thai people is the commitment to 
family (US Embassy & Consulate in Thailand, 2016). Family does not necessarily refer 
to their immediate family. The word “family” for Thais extends beyond siblings to 
neighbors and friends—regardless of age—in their community. This value can be shown 
through how Thais often use the prefixes “Pi” (older sibling), “Nong” (younger sibling), 
“Pa” (aunt), “Lung” (uncle), “Yai” (grandma), and “Taa” (grandpa) to show respect and 
admiration for people outside of their families. Family members care for one another and 
help each other out. This value was well reflected through the late Thai King Bhumibol 
Adulyadej. The King was regarded as “Pho Luang” or “Father of the Nation,” and he 
considered his people as his “children.” Committing to his Thai family, the King 
frequently visited the poor in remote parts of the country to understand their challenges 
and figure out a way to creatively solve them (Nicholas & Dominic, 2011). 
Because King Bhumibol reigned for 70 years, he was the only king that most Thais 
knew. He became the personification of Thai nationhood and a powerful unifying force in 
a politically and socio-economically divided country (The Editorial Board, 2016). The 
King was beloved and respected among Thais. It is very common to see his portrait in 
Thai households regardless of their age, social class, or religion. The passing of King 
Bhumibol on 13 October was one of the biggest moments and strongly influenced Thai 
people. After his death, Thais mourned for one whole year. Over tens of thousands of 
Thais voluntarily wore black, lining the streets along the route of the royal cremation to 
say their last goodbyes (Crossette, 2016). Thai twitter users posted more than 1.1 million 
grief and mourning messages between 12-17 October 2016 (Tangsiri, 2016). A study 
conducted by Faculty of Medicine at Chiang Mai University even showed that 97.03% of 
1500 university students from the northern region of Thailand reported that the passing of 
the late King affected their mental health. 27.18% of them were heavily affected 




One might ask: What made King Bhumibol so beloved among Thais, especially in 
late 20th century and early 21st century? The King traveled to rural areas in Thailand and 
focused on solving problems. He committed to more than 1,200 development projects for 
the betterment of his people (Crossette, 2016). The King was widely admired as “The 
Developer King” (Baker & Phongpaichit, 2005; Nicholas & Dominic, 2011) and a maker 
who invented projects and used technologies for the good of the country. A sample of his 
projects includes: milk-pasteurizing and processing plants when milk supply was more 
than its demand; dams that watered rice fields during the drought season and stored water 
in the flooding season; rain-making techniques during the drought season; factories that 
recycled sugar-cane stalks into biofuel when the price of gas was high; organic farming 
programs that converted hill tribes from growing opium poppies; and many more 
(Nicholas & Dominic, 2011).  
One of the King’s most renowned works that impacted thousands Thai, especially 
those in remote areas was his development of “sufficiency economy” philosophy 
(Thailand International Development Cooperation Agency, 2010). Inspired by his 
extensive experience in developmental work, deep understanding of Thai culture, and 
Buddihist teaching, the philosophy emphasizes moderation, appropriate technology, 
careful management of risk and flexibility in dealing with change. The sufficiency 
economy took a bottom-up and community-based approach. Though the philosophy was 
designed to guide individuals in their daily conduct, Thai government incorporated this 
philosophy into the 2002-2006 national development plan, resulting in a positive impact 
in strengthening the local economy after the 1997 Asian financial crisis. 
The King gave an interview to a New York Times reporter saying, “If they want to 
write about me in a good way, they should write how I do things that are useful.” “Doing 
things that are useful” for him meant finding a solution to the problems that affected real 
people, especially the poor and marginalized (Crossette, 2016). Throughout his reign, he 




community’s problems with his own eyes. He often traveled with doctors to treat the 
people on the spot, knowing that it was complicated and expensive for the people to 
commute to the cities for treatment (Crossette, 2016). 
After King Bhumibol’s death, government officials, the private sector, and schools 
have promoted numerous campaigns on “doing good deeds for the Father” or “Follow in 
the King’s footsteps.” These initiatives focus on volunteering programs, donations, and 
self-improvement resolutions like cleaning the street, planting trees in mangrove forests, 
donating for dog shelters, abstaining from alcohol, and practicing a frugal lifestyle 
(Nicholas & Dominic, 2011). Most of the campaigns tend to be designed for short-term 
involvement and center generally around any positive practices. There is a shortage of 
initiatives that are inspired by the King’s creative spirit and drive for innovation. 
Drawing connections among constructionism, sociocultural and ecological 
traditions, culturally-relevant making, and with King Bhumibol as a role model, my goal 
is to engage low-income Thai students from public schools in making inventions to better 
their community. I aspire to design and evaluate a constructionist learning experience that 
brings together the school and community. I hope this study will be significant in laying 
the country’s foundation for fostering young creative learners that Thailand needs. The 
results from this study can also contribute to the global intellectual community by 
creating and empirically testing design principles for developing culturally relevant 
constructionist learning experiences by connecting young learners to design and innovate 
for their own community. 
Culturally Relevant Constructionist Design  
Culturally relevant constructionist design builds on the constructionist design 




emphasizes the importance of creating relevant connections between students’ values and 
the learning experience. 
Culturally relevant constructionist design situates students’ making experience in 
their local community. It supports students as they build and reify relationships between 
their community, teachers, and peers through the construction of artifacts created for 
others. Making and construction has been shown to be an effective method for supporting 
young people who may face academic challenges to excel and develop their own set of 
positive identities (Barton et al., 2016; Thanapornsangsuth & Holbert, 2018). By making 
for others, such experiences open up avenues for learners to express themselves as they 
make connections with people who are meaningful to them (Holbert, 2016). When 
teachers and community members are deeply engaged in the construction process with 
learners, they have the opportunity to see the students from perspectives they may not 
usually observe. For example, they may discover a student’s interests, observe hidden 
skills, or simply find themselves in a conversation about a topic that isn’t school related. 
These experiences are likely to counteract any deficit narrative the teacher or community 
member may have regarding the student (Hatt, 2007). Moreover, culturally relevant 
constructionist design considers students’ values and goals, reflecting these values 
explicitly in maker activities. For example, in Little Builders, we draw on the students’ 
collective admiration for King Bhumibol as a role model in innovating solutions to social 
problems by inviting students to create solutions for the betterment of their community. 
In short, the culturally relevant constructionist design relies on two things: (1) a 
learning environment that reflects students’ goals and values; and (2) the engagement of 
community members and teachers in students’ making processes. Designing Little 
Builders, I incorporate these two components of culturally relevant constructionist design 






In this chapter, I provide more information on the qualitative research design. I 
describe my approach to understand how 4th graders from a Thai low-income school 
participate in the Little Builders classes and formulate an identity of a creator by 
designing solutions to community challenges. My qualitative inquiry draws on the 
design-based research (DBR) tradition. DBR’s iterative nature allows me to develop a 
design framework that emphasizes making connections to students’ communities and 
creating relevant cultural connections to their constructionist learning experience. The 
iterative nature also helps me improve both the design of the program and develop a 
better understanding of students’ learning experiences within the structure of Little 
Builders. The qualitative methods enable me to develop in-depth descriptions of students’ 
experiences, while also focusing on the emergent social interactions and cultural patterns 
among participants within the study. 
Methodology 
In this chapter, I detail the qualitative research design I used for the data collection 
and data analysis phases. Creswell (2007) emphasized that qualitative research “begins 
with assumptions, a worldview, the possible use of a theoretical lens, and the study of 
research problems inquiring into the meaning individuals or groups ascribe to a social or 




Thai students participating in Little Builders sessions, this dissertation studied Thai 
public school students making inventions for the betterment of their own community. 
Specifically, this study was guided by the following research questions: 
1. When students are building social solution for their community, how does this 
act of building for others support the formation of an identity of a creator and 
contributor to one’s community? 
2. How does the students’ relationship with the community impact their 
persistence and engagement throughout the making process? 
3. How do teacher and community members’ perceptions of students as valuable 
contributors to the community change after students build a social solution for 
their community? 
In order to address these inquiries, I used a qualitative approach and collected my 
data in a natural setting. I presented the voices of participants and the complex 
description and interpretation of the problem (Creswell, 2007). Since this qualitative 
study examined an experience that was naturally occurring and emergent, the initial plan 
for research couldn’t be tightly prescribed, and the process changed after I entered the 
field to collect data (p. 39). Rather than designing a fully developed program first, then 
finding a community organization that would be willing to implement it, I cultivated a 
collaborative and iterative approach in developing the design. 
I am inspired by the design-based research approach (The DBR Collective, 2003), 
which incorporates collaboration and iteration into the research and design process. My 
central goals are to develop design principles about how a maker-centered learning 
environment can be applied to low-income Thai classroom settings. I designed and 
implemented the Little Builders classes iteratively over two years in the same low-
income public schools in Thailand. With each iteration, I addressed unique challenges 




Constructionist Design. I worked directly with the teachers in an authentic classroom 
setting to refine the understanding of maker-centered learning for Thai classrooms. 
Site and Participants 
The study took place in a low-income public school Bangkok, Thailand under the 
management of the Bangkok Metropolitan Administration. I chose this public school 
because it is one of the biggest schools in the district. The school’s assistant principal was 
also very supportive of my research framework, and the science teachers were 
enthusiastic about maker education. The 4th grade students have little to no experience in 
making. I first encountered the school in 2015, from a friend who was a Teach for 
Thailand teacher at the school. Afterwards, Little Builders organized three successful 
after-school workshops for the middle school students in 2016-2017 prior to my 
dissertation. The school had a total of 1,514 students from grades 1 to 9 (elementary to 
middle school). Nearly all (99.6%) of the students were qualified for free lunch and 
scholarship. Three and nine-tenths percent of students needed a special assistant, and 
5.15% dropped out. The ratio of teachers to students was 1:25. 
Adjacent to the school were temples, mosques, factories, and residential areas 
including condominiums, tenement houses, and slums. The students’ parents worked as: 
day-to-day basis contractors (63.54%), factory workers (13.75%), vendors (11.93%), 
business owners (3.98%), and government officers (1.68%). The average education level 
of the parents was middle-secondary school. About one-fourth (23.44%) of the students 
were engaged in domestic problems. For example, they had to live with their 





Receiving support from the assistant principal and a science teacher (Kru Ann), 
one out of four 4th grade classrooms was authorized to participate in each 
implementation. The study took place in a formal learning setting, so all students were 
required to attend. 
In the first year of the project, I worked with 32 4th grade students from the school 
(19 girls and 13 boys). The students participated in this study by attending the school’s 
“Life Skills” class. The proposed activities were a part of the main classroom practice, 
which I co-taught with the teacher involved. The goal for the implementation was to 
explore how children engage in making construction activities to create artifacts to better 
their community. The study also aimed to investigate students’ relationship with their 
community and its impact on their persistence and engagement throughout the making 
process. Each design session lasted one hour and occurred twice a week throughout the 
semester for a total of 23 sessions. This study was conducted for three months during the 
first semester of the 2018-2019 academic year. 
In the second year, 32 students from the school (19 girls and 13 boys) from the 
same public school in Bangkok, Thailand participated in this research. In this 
implementation, I co-designed the Little Builders iteration, in collaboration with Kru 
Ann, a teacher partner, according to findings from the first implementation. This study 
was conducted for four months during the first semester of the 2019-2020 academic year. 
Teacher 
The participating teacher is a science teacher who is enthusiastic about maker 
education. Her name is Ann and the students call her “Kru Ann” (Kru means “teacher” in 
Thai). She has 16 years of teaching experience and has been working at the school for 10 
years. I first met Kru Ann in January 2017, 3 months after the late King Bhumibol passed 
away. Kru Ann saw that Little Builders had worked a lot with middle schools and was 




graders. Kru Ann is deeply invested in her students and wants to bring out her students’ 
full potential. She often stays late after school to help the students with their homework 
or work with them on their science fair projects. She said that she would rather stay at 
school till 6 p.m. than leave earlier and brave Bangkok’s traffic jams. We had a chance to 
discuss designing a curriculum inspired by the late King using the “designing for 
community” framework, which Little Builders has been doing since 2014. In 2017, Kru 
Ann, Tay (my Little Builders co-founder), and I ran a pilot implementation with eight 
4th graders. The students ended up making a light-up cane for a homeless person near the 
school and a rice pancake grill for one of the students’ mom. The projects brought a lot of 
excitement about making to the eight students. All of them were boys and Kru Ann’s 
“go-to” students when the district had a science fair or innovation competition. 
In 2018, I got in touch with Kru Ann again, and we decided to teach the incoming 
4th graders a maker education class inspired by King Bhumibol as part of the school’s 
mandatory “Life Skills” class. The Life Skills class is similar to what might be called a 
“study hall” in the US. This course is taught by the homeroom teacher, and he or she may 
have students watch movies for storytelling lessons, do their homework, or take recess. 
Occasionally, the school will use these hours for dance performance practice, boy and 
girl scouts extra hours, and sports day competition. 
Teachers in Thai public schools can be evaluated for career advancement. Teaching 
Little Builders with Kru Ann was also an excellent opportunity for her to develop a 
curriculum that she could submit for her career advancement. In order to be qualified, the 
teacher has to design a curriculum plan along with research on its evaluation and result. 
The process is regarded to be difficult among the teachers. Kru Ann had failed her first 
submission. By conducting the Year 2 implementation, I co-designed a curriculum with 
Kru Ann and helped her prepare for the career advancement report. By co-designing, we 
developed a set of highly facilitated, team-based processes in which teacher and 




need in maker education in a low-income Thai school (Penuel et al., 2007). Kru Ann 
played an essential role in helping me design, with a realistic sense of what level of 
teacher effort would be required to enact my design framework in a real classroom setting 
(Penuel et al., 2007). She is a veteran public school elementary teacher who knows her 
students well. 
Community Members 
Community members refer to people around the school that the 4th-grade students 
were familiar with. In the Year 1 implementation, six groups of students interviewed four 
community members: Auntie Rung, Auntie Pang, Auntie Duang, and Uncle Crepe. All of 
them are either food or toy vendors in front of the school. Auntie Rung was even a 
student’s parent! The vendors knew the students by name and had seen them since 1st 
grade. It was not hard for the students to approach the vendors for an interview. At the 
same time, the vendors were cooperative in answering student questions. For Year 2, five 
groups of students interviewed three school staff: Kru Jane (a Thai dancing teacher), 
Auntie Yam (school’s security guard), and Auntie Tai (school’s janitor). 
The goal was to design inventions based on the community members’ needs. The 
students first interviewed the community members for insights, problems, or challenges 
the community members had experienced. Then the students used those insights to create 
a prototype and come back to the same community members to ask for feedback about 
their designs. The feedback was used to improve their final designs. On the last week of 
class, the students presented and delivered their projects to the community members. 
Study Design 
The model of Little Builders consists of 23-27 classes taught in a formal classroom 




The first Little Builders implementation was comprised of 24 sessions (Table 1). Each 
session lasted 1 hour and occurred twice a week throughout the semester. The first 
implementation was conducted for 3 months during the first semester of the 2018-2019 
academic year. Of the 32 students in the class, 13 were randomly selected to be 
interviewed prior to the implementation. Five additional students (total of 18) were 
interviewed after the implementation. 
The Year 2 implementation was comprised of 27 sessions (Table 1). Each session 
also lasted 1 hour and occurred twice a week throughout the semester. Year 2 
implementation was conducted for 4 months during the first semester of the 2019-2020 
academic year. Of the 23 students in the class, 12 students participated in the pre-
interview, and 15 students participated in the post-interview.  
In the Year 1 implementation, the class began with introductory sessions that 
allowed the students to get to know me and introduce the class’s goal of following in 
King Bhumibol’s footsteps by designing and making social inventions for their 
community. This session would also encourage students to think of problems they care 
about. Students were given an “I’m a Changemaker” worksheet to write and draw an 
issue of their concern. 
Following these introductory activities, the students interviewed the community 
members, asking: “What are the problems or challenges in the community that you wish 
to be solved?” They used the “My Client Profile” worksheet to jot down insights gained 
from the community members as a document for them to develop their problem statement 
and inform their designs. 
The next session invited students to use a problem statement worksheet to define 
and describe community members’ problems as a team. Here, the students presented their 
client’s statement to the rest of the class. 
After that, students brainstormed possible solutions to meet those needs. They used 




Students drew a sketch of their project and presented it to Kru Ann and me. We gave 
them feedback and eventually approved their proposed projects. 
Once the project idea was approved, the students created a prototype to help them 
gain feedback from the community and elaborated on their designs using the “Feedback 
is a gift” worksheet. Students reevaluated their design based on the given comments and 
began making the project by completing the “Material list” worksheet. They listed the 
materials needed to create their design in detail. They would have five sessions to build 
their projects. All worksheets can be found in Appendix A. 
Toward the end of the workshop, the students presented their projects and shared 
knowledge with their teachers, classmates, and community members. Finally, the 
students delivered their projects to the community members. 
Little Builders Year 1 and Year 2 implementations followed the structure shown in 
the Table 1. 
Data Collection 
As the design-based research “relies on methods that can document and connect 
processes of enactment to outcomes of interest” (The DBR Collective, 2003, p. 10), I 
used qualitative methods and its data collection techniques; in particular, I conducted 
interviews and focus groups with students and collected field notes of my observations as 
well as artifacts (worksheets and photos of students’ making processes and final 
artifacts). I focused on the process of learning, the relationship between friends, and other 





Table 1. Structure of Little Builders across Year 1 and Year 2 
 
Year1 
Session Year 1 Topic 
Year2 
Session Year 2 Topic Major Activities 
Artifacts 
Used/Collected 
#1 Introduction #1 Introduction 
• Introduction to the study 
• Students bring consent form home for 
parents.  




 Pre interview  Pre interview 
• Year 1: 13 students participated in pre-
interview 




  #2 Basic Craft 
Introduce basic craft skills to students by 
having them modify plastic bottles and 
cardboard paper to be anything they want.  
#2 
Following in the 
King’s footsteps #3 
Following in the King’s 
footsteps 
• Discussion on King Bhumibol. He was 
the “Maker King” who solved problems 
of other through designing and making. 
• Ask the students “If you can change one 





  #4 
Introduction to Design 
Process 
Introduce student to the design process as the 
class’s structure  
#3 Interview Workshop #5 Interview Workshop 
• Interview a guest person at school 
• Generate questions together as a class 
• Teach the students to ask a lot of “why?” 







Table 1 (continued) 
 
Year1 
Session Year 1 Topic 
Year2 





Workshop #6 Observation Workshop 
• The goal is to understand the clients deeper 
• Sketch the atmosphere of the setting/client 
• Engage 5 senses when observe 
Observation 
worksheet 
  #7 
• Create community 
member interview 
protocol 
• Interview preparation 
• Come up with interview questions for the 
community members as a class 
• Revisit the interview workshop session on 









Interview and observe community members 
 











• Define Problem 
Statement 
• Share findings with team members 
• Develop Team’s Client Profile worksheet 
(develop problem statement and expected 
positive consequence for client) 





#7-8 Brainstorm #10 Brainstorm 
• Introduce students to brainstorming rules. 
• Revisit Team’s Client Profile worksheet for 
problem statement. 
• Year 1: each group brainstorm with post-it 
notes with their team members 
• Year 2: everyone brainstorms for any groups 










Table 1 (continued) 
 
Year1 
Session Year 1 Topic 
Year2 
Session Year 2 Topic Major Activities 
Artifacts 
Used/Collected 
#9 Idea consulting #11 Idea consulting 
The teams talk to Kru Ann and I about the team’s 
problem statement and proposed solution  









• Reflect on design & 
Materials 
• Revisit clients with prototype 
• Ask for feedback  
• Reflect on the design, make changes 





Reflect on design & 
Materials 
   
Mid-implementation 
Focus Group 3 groups were participated in a focus group  
Focus Group 
Protocol 
#14-18 Build #15-22 Build Complete the project 
Help Request 
form 
#19-20 Prepare for showcase #23-25 Prepare for showcase 
• Make poster board 
• Prepare for the presentation Poster board 
#21 
Presentation for 
community member #26 
Project Presentation for 
community member 
• Deliver projects to the community members 







• Project delivery 
• Present their project to school staff and 
students from other classrooms 
• Deliver projects to the community members. 
• Students reflect individually and as a class 
• Poster board 
• Voting Ballot  
• Reflection 
Worksheet #23 
• Project delivery 
• Reflection 
 Post Interview  Post Interview 
• Year 1: post-interview with 18 students  







Interviews as active interactions between two individuals are an essential method 
to understand people’s lives (Fontana & Frey, 2005). I chose to conduct a one-on-one 
semi-structured clinical interview where I divided my participants into three groups: 
students, teacher, and community members. All interviews were conducted in Thai and 
transcribed and translated into English. Interview protocols for each participant group can 
be found in Appendix A. 
Students. For each implementation, I randomly selected 12-13 4th-grade students 
for pre-interview. In the Year 2 implementation, I asked Pund (a student) to participate in 
the post-interview. I video- and audio-recorded these interviews. The interviews with 
students took place before and after the implementation to better understand students’ 
experience with construction and craft (woodworking, sewing, crafts, mechanical work) 
as well as knowledge of relevant science and engineering concepts/skills. The interviews 
were conducted at the classrooms during breaks or after school time. 
In the pre-interview, the 4th-graders were asked questions about their (1) personal 
background, (2) self- perception of technology, (3) experience with making and crafts, 
both for themselves and for other people, (4) ideas on designing new inventions that aim 
to solve common community problems, (5) familiarity with technological and maker 
activities and tools, (6) perception of their community, and (7) perception of the King. 
Interviews lasted approximately 20 to 30 minutes per student. I interviewed the same 
participants again after the class had concluded. An additional 3-5 students who had not 
participated in the pre-interview were invited to participate in the post-interview. The 
post-interview followed the same semi-structured clinical interview format. In the post-
interview, students were asked about their experience of making projects for community 




their clients influenced the overall making process and how students may have developed 
an interest in making. 
For the Year 1 implementation, of the 32 students in the class, 13 were randomly 
selected to be interviewed prior to the implementation. Five additional students (total of 
18) were interviewed after the implementation. 
For the Year 2 implementation, of the 23 students in the class, 12 were randomly 
selected to be interviewed prior to the implementation. Four additional students (total of 
15) were interviewed after the implementation. One student who participated in the 
pre-interview didn’t want to participate in the post-interview. 
Teacher. I interviewed Kru Ann in Thai for both implementations. The interviews 
took place before and after the implementation to determine: Kru Ann’s teaching 
background, her role in supporting students’ making experience, and her perceptions of 
changes in students’ skills and identities. The interviews were conducted at her classroom 
after school. 
Community members. I interviewed 3-4 community members in Thai. The 
interviews took place after the implementation to investigate community members’ 
thoughts on the students’ project and contribution to the betterment of the community. 
The interviews were conducted at a place of their convenience, such as their house, their 
workplace, or the school. For the first implementation, I interviewed four community 
members: Auntie Rung, Auntie Pang, Auntie Duang, and Uncle Crepe. For Year2, I 
interviewed three community members: Kru Jane, Auntie Yam, and Auntie Tai. 
Preselecting parts of the tape to transcribe and skipping others may lead to early 
judgments about the significance of data (Seidman, 2013). Thus, I transcribed the 
interviews by myself and made note of all nonverbal signals that the tape recording did 
not pick up. Once the interviews were transcribed, I developed a profile for each 
participant and grouped them in categories as Seidman suggests and followed Bogdan 




searching through the data for patterns and topics. These collections of words and phrases 
helped me develop coding categories (Bogdan & Biklen, 2007). After grouping data in 
coding categories, I reviewed them for thematic connections (Seidman, 2013) I chose to 
be faithful to the words of the participants, but if I had to edit some wording for more 
understandable content, I pointed it out (Seidman, 2013). 
Focus Group 
For the Year 2 implementation, I conducted a focus group interviews with the 
students. The focus group took place around midway through the implementation. Three 
groups were selected for focus group interviews, which were the teams that made: Kru 
Jane Robot, Auntie Yam’s security desk, and Auntie Tai’s Kaffir lime automatic diffuser. 
A focus group combines elements of both interview and observation (Morgan, 1997). My 
goal was to create a candid conversation among team members about how they navigated 
the team project for their community member clients. The focus groups were structured 
but, at the same time, flexible (Vaughn et al., 1996). They helped me elicit a range of 
feelings among team members, understand different perspectives, and provide insight 
about factors that influenced opinions (Krueger & Casey, 2000). They also allowed me to 
interview the students who hadn’t been randomly selected for the pre-interview. Since the 
focus groups were conducted during the implementation, student feedback could directly 
influence the design of the rest of the class. All focus groups were conducted in Thai and 
transcribed and translated into English. Focus group protocols for each group can be 
found in the Appendix A. 
Field Notes 
Detailed field notes were taken during observations of both Little Builders 
implementations (pre- and post-interview and focus group sessions were excluded from 
the field note collection). Each Little Builders class ran around one hour and occurred 




per session. This was a reactive observation where my participants were aware of being 
observed and interacted with me only in the research context (Angrosino, 2005). These 
observations focused on 4th grade students’ interaction with their classmates and teachers 
in the maker-centered learning environment and how they thought of the community 
members they wanted to design for. In particular, the goal was to examine the 4th grade 
students’ development of project ideas, feedback from the interview with clients, and 
changes that students implemented after the feedback session. 
All class sessions were video-recorded. My role as an observer was to write down 
descriptive observations, which I annotated and described in detail. If I wasn’t able to 
take notes at the moment, I would quickly jot down headings, key comments, and quotes 
and complete the field notes within the same day (Emerson et al., 2011). I wrote both 
descriptive fieldnotes to provide a word-picture of the setting, people, actions, and 
conversation as observed and reflective fieldnotes that covered my frame of mind, ideas, 
and concerns at the moment of data collection (Bogdan & Biklen, 2007, p. 120). For 
additional data, I took photos and voice records of the observation. The video-recording 
was an essential tool to provide me with clearer data as well as to enrich my field notes 
concerning incidents I might not have clearly observed. Additionally, I employed 
Horvat’s (2013) suggestion in drawing a picture of my research site as a representation 
that made sense to me without any artistic intent. 
Artifacts 
A variety of artifacts were produced by the students throughout the Little Builders 
implementations. These included: students’ projects, class worksheets, photographs of the 
students giving projects to their clients, as well as photographs of their designs 
throughout the construction process. These artifacts provided me with a fuller picture of 
the participants in terms of how they worked (solo or as a group) and the level of 




Students’ prototypes. A student prototype was the first tangible design that a 
group of students made after their first interview with the client. The goal was to see the 
students’ tangible interpretation of the client’s needs and how the project changed after 
receiving feedback from their client in the second interview. 
Students’ projects. Students’ final project was the last iteration of the project 
given to the clients on the Project delivery day. The goal was to see the changes they had 
made in each stage of designing for their clients. 
Post-it notes and sketches from the brainstorming session. Using the data 
gathered from the client interview and Team’s Client Profile worksheet, each team 
discussed and brainstormed for project ideas with post-it notes. Then, the team members 
finalized their project idea by sketching a design and showing it to Kru Ann and me 
during the Idea Consulting session. Here, I wanted to see how students brought in clients’ 
preferences as they came up with project ideas. 
Poster board. Each team received a pile of photos that were taken on each day of 
the class, glue, permanent markers, and a plastic board. I had the students create a poster 
board that included photos of their working processes and written description of the 
photos using the Showcase Preparation worksheet. The poster board served two purposes: 
(1) students could use the board as their visual aid to present their design process to the 
audience, and (2) students could reflect upon their design and making experience in the 
Little Builders class. 
Worksheets. Students’ worksheets during the study were collected, scanned, and 
translated from Thai to English. Over 10 worksheets were collected in both 
implementations (see Table 2). All of the worksheets can be found in Appendix B. The 
worksheets investigated were as follows: 
1. Selfie worksheet: Designed by Kru Ann, the selfie worksheet was used to get 
to know the students better. Students wrote about their favorite color, subject, 




Table 2. List of Worksheets Designed for Little Builders 
 
Worksheet Designed by Type Description Research Question(s) 





Researcher Individual Students fill in any problem 





Researcher Individual Students interview clients 
about their problems 
RQ 2,3 





Researcher Group Students work together to 
develop team’s problem 
statement on particular 
client. 
RQ 2 
Client Feedback Both Group Clients give students 




Both Group Students list of materials 
that they will need for 




Both Group Students reflect upon their 
making process by 
revisiting their problem 
statement and Client Profile. 
RQ 1,2,3 
Voting Ballot Both n/a Showcase attendees vote on 
their favorite projects. 
RQ 1 
Reflection Both Individual Students reflect upon their 
class experience 
RQ 1, 2,3 
2. I’m a Changemaker worksheet: Students wrote, reasoned, and drew the 
problems that they wanted to solve. The worksheet would help the students to 
start thinking about problems they wanted to solve, which connected to the 
class lesson on following in the King’s footsteps. 
3. My Client Profile worksheet: Students filled out the My Client Profile 
worksheet, indicating their client’s problems and interesting insights during 





4. Observation worksheet: Apart from asking the clients questions, students 
might have interesting observations when meeting the clients. Students were 
encouraged to use their five senses to better understand or discover their 
clients’ problems. 
5. Team’s Client Profile worksheet: Working as a team, each student used his or 
her My Client Profile worksheet to collectively generate the Team’s Client 
Profile. Here, the team came up with their client’s problem statement. 
6. Client’s feedback worksheet: Approximately halfway into the implementation, 
students presented their prototypes to their clients to receive feedback. This 
worksheet guided that process by providing questions that included clients’ 
preferences and concerns about the prototype and whether or not the prototype 
met their expectation. I looked into feedback from the clients and how the 
feedback led to the students’ changes in their designs. 
7. Help Request form: Students listed the materials they needed to complete the 
team’s final project. Students needed to be specific on the dimensions and 
amount of the materials. They were also encouraged to write down skills they 
wanted to learn in order to complete the project. 
8. Showcase Preparation worksheet: Each team made a poster board as a visual 
aid for the showcase. The Showcase Preparation worksheet was a scaffolding 
tool for the team to discuss highlighted experience in making their projects. 
For example, they needed to revisit the team’s problem statement and reflect 
upon their making procedures. 
9. Voting Ballot: As a part of the showcase day, showcase attendees (teachers, 
administrators, and students) voted for their favorite project. They also gave 
reasons why they chose to select a project. 
10. Reflection worksheet: The Reflection worksheet was given to each student on 




experience participating in the class and their feelings toward their 
accomplishment. 
Examples of Data Analysis 
I analyzed the data in multiple ways to address my research questions. In this 
section, I present some examples of my data analysis approach to inform my research 
questions. 
For the analysis of my field notes, I wrote a memo for each entry from both 
iterations. The memos were my first stage of reflection while rereading my field notes. 
When writing a memo, I had my research questions in mind and asked, “In what ways 
does my participants’ behavior inform my inquiries?” My goal was to find similarities 
across my analysis and focus on finding the emerging themes among the participants. 
The field notes and memos, along with other data collected in this dissertation 
(interviews, worksheets, photos, and artifacts), were useful for developing case studies on 
particular participants. These case studies helped me answer my first research question: 
When students are building social solution for their community, how does this act of 
building for others support the formation of an identity of a creator and contributor to 
one’s community? 
The data collection in case study research is typically extensive, drawing on 
multiple sources of information (Creswell, 2007). Early on in the data collection process, 
I made sure that my data were well-organized. I created a digital folder for each 
participant. I went through my vast archive of photographs and artifacts and selected ones 
that were related to my chosen participants. 
I organized my data chronologically to investigate how a student developed his or 
her identity over time (Barton et al., 2013; Gee, 2000). I investigated students’ 




the making process. I established a rationale for a purposeful sampling strategy for 
selecting each case and for gathering information about the case (Creswell, 2007; 
Merriam & Tisdell, 2015). I didn’t only choose the students who had impressive 
performance but also focused on the students with interesting narratives that may support 
or challenge my beliefs. I highlighted the cases that best reflected students’ agency in 
using their knowledge in making things that mattered to oneself and one’s community 
while recognizing the possibilities for what they could achieve. 
Constructing comprehensive case studies, I used several methods of data analysis 
to understand my second research question on the students’ relationship with the 
community and its impact on their persistence and engagement in the making process. 
My first approach was to look into the students’ post-interviews. I developed a coding 
scheme in quantifying the times that the students talked about the community members 
(their clients) in their interviews for both prompted and unprompted questions. For 
example, I asked the students whether they liked craft in the post-interview. If a student 
answered, “I like craft because when I was making a project for my client, I got to use my 
craft skill to decorate the project for my client and my client liked it very much,” I 
counted her response as mentioning the client in an unprompted interview question. 
Secondly, I investigated worksheets and artifacts that directly involved the 
community members, in particular: the Team’s Client Profile worksheet, prototypes, 
Client Feedback worksheet, and the final projects. I divided my investigation into three 
stages to assess the extent that the students’ projects aligned with what their clients had 
originally requested and what kind of changes that the students made. The stages were: 
1. After the first client interview: I looked into the Team’s Client Profile to see 
what the clients had requested. 
2. After students showed their prototype to their clients and received the initial 




Feedback worksheet to see the additional comments or requests the students 
had received from their clients. 
3. Students’ final projects: I carefully analyzed the final projects the students 
made. I focused on two questions: What did the students make for the final 
project and how did the feedback and comments from the clients influence 
their final project design? 
Understanding these changes helped me evaluate students’ relationship with the 
community members and its effect on the students’ engagement and motivation in 
making. I used the pre- and post-interview data from Kru Ann and the community 
members to answer my third research question on how teachers and community members 
perceive students after creating social solutions for the betterment of the community. 
Mainly, I focused on how the teachers and community members answered questions like: 
What positive or negative changes have you seen from the students? How do you 
perceive your students now that they have completed their projects? Did the students’ 
projects meet your expectations? I searched for patterns and themes I saw emerging from 
the interview findings two to three times. The second or third round of searching for 
patterns generated new insights and uncovered patterns that may not have been apparent 
to me in the initial round of analysis. Moreover, I analyzed the responses from the voting 
ballots that I received from the showcase attendees, examining the reasons that made the 
attendees vote for a particular team. For instance, an attendee voted for Team A because 
their project solved a real-world problem. These data highlighted how others saw the 
students as contributors to the betterment of the community. 
Summary 
In summary, this chapter has provided a detailed description of Little Builders’ 




Qualitative methods were employed in this study to illustrate a Culturally Relevant 
Constructionist Design framework that emphasizes making connections to students’ 
community and creating relevant cultural connections to their constructionist learning 
experience. I engaged 55 4th graders, 7 community members, and a science teacher at a 
low-income urban school in Bangkok, Thailand to design and build social innovations to 
solve problems in their community. Four data collection methods were used: individual 
interviews, focus groups, observation fieldnotes, and artifacts. The data were reviewed 






YEAR 1 FINDINGS 
The purpose of this dissertation is to explore a Culturally Relevant Constructionist 
Design framework that emphasizes making as a way of building connections to one’s 
community. The Culturally Relevant Constructionist Design framework supports 
(1) designing a learning environment that recognizes students’ values and goal, and 
(2) bridging students with their teachers and community members. My goal is to evaluate 
the participants’ shifting perspectives and receptivity to engaging in maker activities that 
involve making inventions for their community. This chapter presents the key findings of 
Little Builders’ Year 1 implementation obtained from 32 students, one Little Builders 
co-teacher, and four community members. In-depth classroom field notes from 
observation, pre and post interviews, focus groups, and extensive artifacts were collected 
throughout the course of the dissertation’s two-year implementation in Bangkok, 
Thailand. 
I include three case studies, a short summary of each case, and a discussion of the 
implementation. The cases represent the shifting perspectives and receptivity of teachers, 
community members, and students through engaging in making experience in Little 
Builders. These cases address my three core research questions on exploring how 
(1) students develop an identity of a contributor to one’s communities, (2) students build 




members’ perceptions of students change after they make projects to alleviate community 
problems 
Students’ Projects 
Figure 1. Pong, Tila, Pin, and Ploy’s Project for Auntie Roong 
 
 
Community members in this dissertation refer to the school staff and people who 
live and work around the local school community—these are people with which the 
4th grade students are familiar. In the Year 1 implementation, six groups of students 
interviewed four community members: Auntie Duang, Uncle Crepe, Auntie Roong, and 
Auntie Pang. All are either food or toy vendors in front of the school. For Year 2, five 
groups of students interviewed three school staff: Kru Jane (teacher), Auntie Yam 
(school’s security guard), and Auntie Tai (school’s janitor). The vendors know the 
students by name and have seen and interacted with them since first grade. For example, 
Auntie Roong is the parent of one of the students. Students were comfortable 
approaching the community members for an interview, and they were cooperative in 
answering students’ questions. Students interviewed community members to better 
understand their problems and transform those challenges into projects. Table 3 portrays 




of projects highlights how students designed innovative and creative solutions to the 
problems described by community members. For example, Pong, Tila, Pin, and Ploy 
learned that younger customers liked to lean against Auntie Roong’s food cart. 
Consequently, the food and her cooking utensil often fell to the ground. To help Auntie 
Roong, the girls attached a wooden border to Auntie Roong’s cart. They also painted the 
border and wrote down the menu (Figure 1). 
 





Statement Project Project Description Students 
Uncle Crepe 
Uncle Crepe has 
a debt problem. 
He doesn’t have 
enough customers 




Made the “Uncle Crepe 
Robot” as a marketing tools 
for Uncle Crepe to gain 
more customers. Uncle 
Crepe Robot is a soft toy 
holding a crepe, inside there 
is a megaphone system. 
Students recorded their 














selling her toys.  
Hand-pull 
fan 
Made a hand-pull fan 
attached to a huge beach 
umbrella which keeps 
Auntie Duang during the 
rain. The fan is activated by 
pulling a rope, cooling 
Auntie Duang while she 










customers like to 
lean against 
Auntie Roong’s 
food cart. As a 
result, food and 






Modified Auntie Roong’s 
cart by attaching a wooden 
border that also acts as a 
menu sign. The sign is 
colorfully painted. 
Pong (F), 
Tila (F), Pin 








Statement Project Project Description Students 
Auntie Pang 
There are a lot 







Made a Fly repellent fan that 
helps Auntie Pang get rid of 
the files. The team attached a 
motor, and ropes to a PVC 
pipe. 
Apichai (M), 
Pete (M), Pich 




needs to sell 





Made a marketing robot out 
of a plastic shoebox. The 
students made movable arms 
by attaching motors on both 
sides of the box. Inside, there 
is a megaphone system that 







There is no trash 
can and there 






Made a trash bin with 
multiple drawers and 
strainers to keep the files 
away so that the food won’t 
be dirty. 
Nin (F), Onn 
(F), Gem (F), 
Peach (F), 
Dew (M), 
Dear (F), Oat 
(M) 
Year 1 Findings 
In the following sections, I describe three case studies from the Year 1 
implementation that illustrate the Little Builders project and its Culturally Relevant 
Constructionist Design Framework. The first case emphasizes the students’ team effort in 
making a project for Uncle Crepe, a crepe vendor. It depicts the ways in which the 
students were reflective about their achievements, saw how their efforts were useful to 
others, and felt their actions were aligned with the spirit of King Bhumibol. The second 
case highlights how Auntie Duang, another community member, gained a newfound 
respect for the students, seeing them as valuable contributors to the community. 




beyond a school-based deficit model of her students and view them as capable, 
passionate, and competent. 
 
 
Case 1 Students: Following in the King’s Footsteps (Students-King) 
The first case investigated how students responded to the invitation to see making 
as “following in the King’s Footsteps.” With the goal of situating construction activity in 
the values of Thai youth, building artifacts for the community was framed as a way of 
modeling one’s life to align with the highly popular narrative of King Bhumibol. To this 
end, the case describes a group of six girls who created an “Uncle Crepe Robot” for 
Uncle Crepe, a crepe vendor. Reflecting on their accomplishment, the students felt that 
their action in solving the problems of others was aligned with the spirit of King 
Bhumibol. 
During the first Little Builders class, the teacher, Kru Ann, pointed to the picture at 
the back of the classroom, next to a picture of the Thai national flag and the Lord 
Buddha. She asked: “Who is that person?” Every student answered: “the King.” Kru Ann 
then asked another question: “What comes to your mind when you think about the 
King?” Some students raised their hands, and some shouted out their answer: “Self-
sufficient Economic Model!” “Artificial Rain Project”; “His hospitality”; “Father of the 
Nation”; “Determination.” Kru Ann then announced that the class would be “Following 
in the King’s footsteps” by making things for people in the community. The students then 
spent the next two weeks of the class brainstorming inventions to make for other people 
as well as practicing their interviewing and observation skills. 
Accompanied by their teacher, students were assigned to go to locations around the 
school to interview community members or observe problems in the community. An all-
girl group of six went across the street to interview a crepe vendor (Figure 2). He is 




Crepe, “What are the problems you’ve faced?” Uncle Crepe looked puzzled, so Kru had 
to tell him that the students were going to make things to solve problems for people in the 
community. Uncle Crepe told the students that he was in debt and couldn’t sell his 
crepes. The weather was also too hot, and sometimes the official would ask him to leave 
because he didn’t have a permit to sell things on the street. He couldn’t pay his rent and 
he needed money. The girls wrote down his needs in their notes and completed the 
problem statement worksheet once they returned to the classroom. They wrote, “Uncle 
Crepe has a debt problem and couldn’t sell his crepes. He didn’t get enough income and 
often got asked to leave by the office. The weather is also hot. We want to help Uncle 
Crepe by making him an invention so that he can have more income and feel 
encouraged.” 
 




During the next session, the girls brainstormed this problem statement with post-it 
notes. They thought about making him a name card, a mini fan and A/C, a queuing 
machine, a welcoming robot, a piggy bank, and more. The idea of making a greeting 
robot was popular among the team members, but the queuing machine received the most 




want to queue up and wait in the heat. The team discussed their queuing machine idea 
with Kru during the “Idea Consulting” session. Kru Ann pointed out that the problem 
statement was to help Uncle Crepe “gain more income and feel encouraged.” How will a 
queuing machine be useful to Uncle Crepe if he only had a few customers? Kru asked, 
“Yesterday I heard someone from your team talk about making something else. Who was 
that? Before Yaya said queuing machine, what was the idea before that?” Nang 
answered, “A welcoming robot.” Nang added, “With a robot the kids probably like it and 
want to buy crepe from him.” 
 




The team began making a “welcoming robot” prototype as a marketing tool for 
Uncle Crepe. They cut a cardboard box and made a robot outfit out of it. They made 
switches and speakers out of bottle caps and colored papers for the robot. Ma-now, a 
team member, wore the robot outfit and danced like a robot (Figure 3). The team, along 
with the “robot,” met with Uncle Crepe again. Led by Nang, she told Uncle Crepe what 
the robot could do—”It can speak and dance”—while Ma-now tried to act along. Uncle 




Nang clarified that her team wanted to make a welcoming robot for him as a marketing 
tool to bring in more customers. They asked for feedback from Uncle Crepe, who still 
looked perplexed. He said didn’t have much available space, so the robot would need to 
be much smaller. Kru Ann asked what the robot should look like. Nang got excited and 
said, “It should look like Uncle Crepe!” Uncle Crepe added that “it needs to be as 
handsome as me.” 
Students came back to the classroom and drew a sketch of their design, according 
to Uncle Crepe’s feedback (Figure 4). They listed the materials and decided they would 
need a doll, a speaker or a megaphone, colorful fabric, a clip, a battery, motor, switch, 
and yarn. Yaya and Nang took charge of the megaphone. They recorded the greeting for 
Uncle Crepe and even wrote a script: “Have some delicious crepes! One flavor 10 Baht, 
two flavors 20 Baht!” As they only wanted the speaker and the battery to stuff in the doll, 
Yaya and Nang needed to disassemble the complex megaphone. 
 
 







While Nang and Yaya worked, the other four girls were distracted and played 
among themselves. Frustrated, Nang told the me that she was disappointed in her 
teammates because they weren’t being helpful. She described the importance of working 
in unity through an analogy of a scooter bike (a very common vehicle on Bangkok’s 
street): “If we aren’t collaborative, we can’t move forward. It’s like we have a scooter 
with only one wheel, not two; we can’t move forward with that.” Nang referred to how 
she wished the team helped one another as they had in the prototype stage: “We did 
everything together when we were making a prototype, cutting cardboard boxes, 
attaching the rope ... Everything.” 
Once the other girls noticed Nang’s disappointment, they tried to help by learning 
how to sew and use a glue gun to decorate the doll to imitate Uncle Crepe. The team 
made a mustache out of black yarn and added a pink apron to the doll (Figure 5). Yaya 
created a small crepe out of felt and attached it to the doll’s hand. Unfortunately, the team 
ran out of time before coming up with a way to make the robot move. 
 
 





After the project was completed, the team delivered their project to Uncle Crepe. 
He was surprised by how the robot was made. He said that he didn’t expect such a cute 
project with a cute voice. The size was also perfect to clip on his food cart. 
Toward the end of the class, Nang came to Kru Ann and said: 
Now I know what it means to follow in the King’s footsteps. I feel that 
I’m happy that I can help others and he’s happy. The fact that we are tired 
and see that he’s happy—it’s a very good feeling. The King must have 
worked really hard. We only made a project for one person and we are 
already this tired. 
Yaya also shared in her post-interview that she felt proud of the project. She said, 
“I always wanted to follow in the King’s footsteps but I didn’t know how. Now I know 
that it wasn’t too hard to achieve.” Another girl in the team, Tam, also shared her 
thoughts in the interview: “We see that the Father helped others, and we also helped 
others like him. It is like I am closer to the King. He will be proud of us because we want 
to make for others, not for ourselves.” 
Case 1 summary. Students know about the King’s commitment to various 
development projects for the betterment of the Thai people. They enthusiastically 
answered questions about the King, prompted by Kru Ann, at the beginning of the 
session. However, they saw the late King as an almost celestial figure—god-like, 
untouchable, and a symbol of goodness—and could not imagine how they might achieve 
the kind of projects he did. 
Identity is how people come to understand themselves and reflect upon who they 
are in the community in which they participate (Holland et al., 1998). By shaping the 
framework as “following in the King’s footsteps” through making for others, the students 
had an opportunity to personally connect with the late King’s legacy and his actions. 
Nang felt happy when she saw how Uncle Crepe liked her work. Similarly, Yaya realized 
that following in the King’s footsteps was not impossible to achieve—Uncle Crepe Robot 




he did for other people, the King was no longer a distant ideal and was instead a relatable 
figure that students might use as a model for their lives. 
Case 2 Auntie Duang: It’s not just for me, it’s for the Students (Community 
Member-Students) 
The second case is twofold: it discusses Auntie Duang (a community member) and 
her relationship with the students; it also describes the students’ interactions and conflicts 
among the team members. The students’ relationship with Auntie Duang influenced their 
persistence in the making process, during which the students overcame challenges 
ranging from technical difficulties to team dynamics. The students were reflective of their 
accomplishments and felt empowered to continue making more projects for others. 
When Kru Ann asked her students to choose their clients, Park, Por, Mee, Bao, 
Aye, and Chan chose Auntie Duang without hesitation. Auntie Duang is popular among 
the students, as she is a toy vendor who sells her toys right outside the school’s walls. 
Auntie Duang sat on a thin mat, surrounded by plastic toys ranging from dolls, 
action figures, and toy guns. Once the students arrived, Mee and Chan “wai” (Thai 
traditional greeting) and sat comfortably next to her. Instead of following the interview 
protocol constructed by the class, some of the students began to pretend-play like they 
were a customer and a toy vendor. Park asked Auntie Duang questions, and Por took notes. 
Auntie Duang told the team that her problem was that it was hot and during the rainy 
season it would rain often. She wanted something to help her stay cool, but there was no 
electrical outlet. Her goods often got stolen, especially when she had a lot of customers. 
Led by Park, the team decided to make a quick prototype of a small beach umbrella 
(made out of cardboard), with a small fan attached. The entire prototype was made of 
craft materials. A week later, they went back to Auntie Duang with the prototype in order 
to get her initial feedback. Auntie Duang was perplexed with the unusual looking 
artifact—a rolled cardboard tube with another piece of flat cardboard on top (Figure 6). 








Park:  By pulling the handle, the fan will activate. It will be 
very cooling. 
Auntie Duang: There is no outlet here so the fan should work without 
electricity. 
Park:        No need for electricity. You just need to pull this 
handle. (Mee pulled to handle made out of cardboard.) 
Mee:         Exercise! Exercise! 
Auntie Duang:  I like it. 
Park:        This is a beach umbrella. It is also portable. It will be 
very useful for you when it’s rainy or sunny out. 
Auntie Duang: It’s a rainy season the umbrella needs to be big. The fan 
doesn’t have to be too big so that I can carry around. 
The team went back to the class and listed the materials they would need to make 
the “multipurpose umbrella for Auntie Duang.” Park got the inspiration from a Youtube 
video on how to make a hand-pulled fan. He followed the instructions on Youtube, but 
the fan blade wasn’t moving well. The team experienced multiple trials and errors with 
the materials. They tried the combinations of a bigger fan blade, a smaller fan blade, a 
metal shaft, a wooden shaft, a smaller plastic cylinder, or a wider plastic cylinder. The 
team reassembled and disassembled different variations of the fan multiple times. Toward 




classroom’s outlet, causing the whole floor to black out. We needed to stop the class and 
scheduled an extra making session on the following day. 
Despite the chaotic incident and the team’s infighting, the students were able to 
finish their project and deliver the umbrella and fan to Auntie Duang during the final 
session of the class (Figure 7). They assigned the presentation roles evenly and worked 
extremely well together to present their project: Chan introduced Auntie Duang’s 
problem; Por talked about the project; Park and Bao described the making procedure; 
Mee and Aye demoed the fan. 
 
 




During their presentation of the project to Auntie Duang, Aye and Mee tried to 
demo the fan, but it wasn’t working well. Mee and Aye began working together to fix it. 
While Mee and Aye worked, Park saw this as an opportunity to demonstrate the making 
process, explaining how they had constructed the fan. 
Auntie Duang thanked the students for trying to understand her problems as a 
vendor. Auntie Duang discussed with us after during the post-interview, “Normally they 
seem to be mischievous and stubborn but when they made the project, they were able to 




client interview. “The first time that they came to me, I thought it was just a school 
project. I didn’t expect the students to do this much work. I thought it was going to be 
like a normal fan, but then I realized this is pretty good. I can really use it.” 
When asked if the students’ projects will be beneficial for her, Auntie Duang didn’t 
think of herself but how the students would benefit from this learning experience. “It’s 
beneficial for the vendors, but what’s more important is how the students have the chance 
to practice thinking.” It was more important for her to see that the students were engaging 
in a beneficial learning experience and receiving the kind of skills that she didn’t 
normally see in Thai classrooms. Auntie Duang said, “When they’re doing a project like 
this, they have to work with friends and communicate with people who they were 
familiar with and the ones that they were not. All these things are beneficial to them. 
When they’re older, I think they will be just fine.” 
Despite multiple conflicts among members in the team, the students mentioned in 
their post-interview that their favorite part of the class was to work alongside their peers. 
Park was happy about the project because “we all worked together.” He admitted that 
sometimes the team fought and he didn’t like it. But he was glad that they could 
overcome those challenges by making together and working as a team. Similarly, Mee 
felt the sense of “unity” among his teammates. His favorite part was to present the 
project. He said that he felt “confident.” Mee added, “When Auntie Duang said that the 
fan is cooling, it was pretty awesome.” For Por and Chan, it was solving the community 
problems so that the community members don’t have to face similar problems in the 
future. Once asked about their future projects, Park answered, “Solving Auntie Duang’s 
thief problem.” 
Case 2 summary. Before the Little Builders class, the team was among many of 
Auntie Duang’s student customers. They would sometimes buy, look at, or play around 
with her toy goods after school. Auntie Duang is fond of the students, but generally 




the students differently and was surprised by how much they could achieve. The hand-
pulled fan widely exceeded her expectations. Auntie Duang engaged with the students’ 
school activities and was able to witness their progress throughout the semester. In her 
eyes, the students were no longer mischievous but competent learners with bright futures. 
The pride and confidence the students gained from making a project for Auntie Duang 
influenced how they saw themselves. For instance, Park wished to make another project 
that could solve Auntie Duang’s thief problem as his future endeavors. Although the 
inter-group conflict occurred several times during the making process, the students 
eventually learned to compromise with teammates and overcome adversity. The shared 
goal of completing the hand-pull fan for Auntie Duang pushed them to solve technical 
problems and work together. It acted as an opportunity for the students to work as a team 
and strengthen their friendship. They credited their success to the team effort. 
Case 3: Kru Ann: Seeing Her Students Beyond Their Academic Performance 
(Teacher-Students) 
The last case in the first year of the project demonstrates how Kru Ann (the 
teacher) initially was unable to see her students beyond a school-based deficit model. 
However, while working alongside her students, Kru Ann saw how hard they worked to 
complete their projects. This experience altered her perception of her students. 
Kru Ann is a veteran science teacher with more than 15 years of teaching 
experience and the homeroom teacher of the students in this study. She had heard the 
term “constructivism” in her early years of undergraduate studies and knew it to be one 
of the many learning theories. However, Kru Ann felt that it was difficult to practice in 
Thai classrooms. In the pre-interview, we asked Kru Ann about her expectations of her 
students for the upcoming Little Builders class. She expressed uncertainty about her 
students’ capabilities to complete the design tasks, expressing concern that they “were 
trained to think inside a box.” Kru Ann estimated that half of her students would do fine, 




things. However, she hoped for improvement in her students, and she was excited to see 
her students help their community with their projects. Kru Ann’s teaching style was 
traditional. She often stood at the front of the classroom, asked students a few questions, 
lectured her lesson, and then assigned each group a worksheet to complete during class 




Figure 8. Kru Ann Teaching in Front of the Classroom, Holding the Picture of the Late 












As the Little Builders class progressed through the design process, the class 
focused less on the teacher’s instruction and more on hands-on making and design. Kru 
Ann rarely stood in front of the class but rather went to each team and helped them with 
the project. She shifted her role from teaching in front of the classroom to working 
alongside her students (Figure 9). In her post-interview, the first thing she mentioned was 
that by sitting on the floor helping her students, she was able to see them in a new light. 
She compared helping her students complete their project with her regular instruction 
saying, “When I teach, I teach a lesson and the overall picture, but when I work with the 
students like this, I would be closer to my students and it made me see something in them 
that I’ve never seen before.” 
Kru Ann talked about Chan, a boy who was struggling with school work but well-
loved by his friends. Kru Ann said, “In a regular classroom, I wasn’t aware of a situation 
that could help me see this, but from working with him, I’ve seen what Chan is like. Chan 
is an optimistic person.... He is a bit mischievous but the way he thinks and his heart—
it’s full of positive energy.” Kru Ann taught Chan before when he was in second grade, 
but she always saw him as a student who lacked focus and often wandered around the 
classroom talking to other students (and disturbing their work). During Little Builders, 
she began to see and appreciate his unique personality. 
Learning through making allowed Kru Ann to see differences in her students 
outside of the traditional school expectations. “If we look at the students in the context of 
this [Little Builders] class, no one is bad.” Kru Ann referred to Chan and Bao as students 
who in a regular class would be perceived as bad because they didn’t do their homework, 
nor were they able to read and write well. She said, “So if we look at how the students 
don’t finish their assignment, yes they will be bad.” Looking at her students through a 
school-based lens, Kru Ann evaluated her students on only a small set of skills and 
values. Little Builders invited her to expand her view beyond the school expectations, 




Kru Ann also mentioned a quiet girl named Tila. “I never heard her voice!” When 
Kru Ann was assisting her in using a handsaw to cut a plastic container, Kru Ann could 
see that Tila was very focused and determined. Kru Ann said, “It’s like a discovery. 
Discovering students’ positive traits when I was helping them.” By knowing more about 
her students, Kru Ann could better support and unleash their hidden potential. She 
remarked, “When we know the students better, we can spark their potential. It might not 
be clear sometimes, but we know that they have it and we can pull that out. Once we pull 
that out, it can be sustainable. It’s sustainable in the way that they are a better version of 
themselves.” 
Case 3 summary. Instructionism refers to teaching and learning practices that are 
teacher-focused, skill-based, product-oriented, non-interactive, and highly prescribed 
(Johnson, 2005; Papert, 1980). Instructionism is a common education practice in Thai 
classrooms, as it is undeniably more convenient for the teacher that must manage a 
classroom of 30 or more students. As a teacher of 32 students, Kru Ann often employs 
instructionist ways of teaching. She admitted in the pre-interview that she had heard of 
“constructivism” in her teacher training days, but that it is challenging to bring this theory 
to practice. Her goal was to go through the assigned curriculum. Thus, Kru Ann spent 
most of her class time in front of the class, conveying the lesson. 
However, in Little Builders, the goal was to have students follow in King 
Bhumibol’s footsteps by designing and making social inventions for their community. 
Therefore, Kru Ann’s role wasn’t just to convey new knowledge to her students but to 
make sure that her students were doing well and on track with their projects. Instead of 
being the “sage on the stage,” Kru Ann became a “guide on the side” when she facilitated 
her students’ learning in less directive ways (King, 1993). Working alongside her 
students allowed Kru Ann to connect with them in a new way and see them from a 
different perspective. By paying close attention to her students and helping them out 




with the brightest students who usually shine in a traditional classroom setting. Since 
identities are recognized by both individuals and others (Gee, 2000), Kru Ann plays a 
role in fostering students’ positive identity. By recognizing students’ latent qualities she 
previously overlooked, Kru Ann constitutes novel and favorable ways of viewing her 
students as competent while moving away from other deficit narratives. 
Year 1 Discussion 
Identity is fluid and can change over time, place, moment, and context. Everyone 
has multiple identities associated with their connection to and performances in a 
particular society (Gee, 2000). Thus, how students view themselves and how people in 
their immediate environment view them matter in cultivating a positive or negative 
identity, which in turn impacts how people learn (Nasir, 2011). When defining students 
using performance metrics such as test scores, literacy level, and grades, students who 
perform below expectations are often viewed as incompetent and labeled “at-risk” and 
“trouble-makers” (Valencia, 2012). Learning environments should be flexible and 
inviting for students to explore, reflect, and develop their identity (Gee, 2000). Here I 
argue that such environments should also directly involve teachers and the broader 
community in learning activities so they may be made aware of students’ multifaceted 
identities, as well as participate in this identity construction. In Chapter II, I proposed 
Culturally Relevant Constructionist Design as a framework to connect students with their 
teachers and community members, which will invite each to reflect on the capabilities 
and skills of the student. In the following sections, I explore how learning environments 
can be designed to reflect students’ goals and values and invite teachers and community 




Learning Environment that Reflects Students’ Goals and Values 
The learning environment of Little Builders is designed to move beyond traditional 
school experiences. In a constructionist learning environment, students take an active role 
in their own learning by creatively designing, building, and exploring topics and projects 
based on their personal and social interests (Holbert et al., in press; Martinez & Stager, 
2013). However, Vossoughi et al. (2016) note that even in open and flexible construction 
activities, educators must pay close attention to who the students are historically, 
culturally, and politically as they make pedagogical choices and shape the learning 
environment. Consequently, designing a learning environment that is reflective of 
students’ goals and values is crucial.  
In Little Builders, the design choice demonstrates the collective values Thai people 
share for the late Thai King Bhumibol. King Bhumibol was a unifying figure who 
dedicated his life to creating inventions for the good of the country (Nicholas & Dominic, 
2011). Using the framing of “follow in the King’s footsteps,” students were encouraged 
to be inspired by the King’s creative spirit by making inventions to better their 
community. The students were determined and innovative. How can a group of 4th 
graders alleviate a crepe vendor’s debt problem? Their solution of “Uncle Crepe 
Robot”—a used doll with megaphone pieces—as a marketing tool to invite customers 
was pragmatic and genuine. Their actions reflect the values the late Thai King aimed to 
cultivate in his people—doing things that are useful for others with a creative spirit and 
drive for innovation (Crossette, 2016). Through the process of following in the King’s 
footsteps, the students gradually saw themselves in relation to the King. Instead of 
thinking of him as an unrelatable symbol of goodness, they connected to the late King’s 
legacy through their own actions. 
Little Builders’ framing of following in the King’s footsteps by making creative 
projects for the community is an example of how a learning environment can be designed 




and aimed to solve real-world problems usually related to local community needs. 
Solving the community needs aligned with the students’ values, and it was well-received 
by the Year 1 students. They admired the King’s commitment to the country and could 
see their actions align with the King’s legacy. In the Year 2 implementation, Kru Ann 
and I agreed to keep this framing as a way to allow students to connect, improve, and 
exchange ideas with others in their community. 
For other communities, how one frames construction activities will depend upon 
students’ cultural connections and values. The narrative of the late King Bhumibol is 
unique to Thai culture—especially in the years 2016-2018. For a year Thais mourned the 
King’s death, and his picture was ubiquitous in the media. However, one must be mindful 
that each community has its own values and culture, which are always shifting over time 
(Erickson, 2011). As a designer, we must be observant of the fluid cultural context in the 
design in order to connect with learners beyond their superficial interests.  
Engagement of Community Members and Teachers in Students’ Making Processes 
Community members’ and teachers’ perceptions of the students are crucial in 
fostering positive identity in students. By building social solutions for their community, 
the students are viewed as valuable contributors to the community and competent 
learners. In Auntie Duang’s eyes, the students were no longer the “mischievous and 
stubborn” kids, but students with capability and creativity. The students’ hand-pulled fan 
exceeded her expectations and shifted her thinking from “I thought it was just a school 
project ‘‘ to “This is pretty good. I can really use it.” 
Rather than seeing only the students’ end products, Kru Ann witnessed her 
students’ working process throughout the semester. By sitting on the floor next to her 
students and supporting them—and not just teaching in front of the classroom—Kru Ann 
wasn’t a “sage on the stage” but a “guide on the side” (King, 1993, p. 30). She said, 




sometimes, but we know that they have it and we can pull that out.” Kru Ann’s quote best 
captures how engaging teachers in the students’ making process can better help her see 
capabilities, confidence, and personalities in her students that were previously obscured. 
Her role as a teacher also shifted from an instructor (teaching content in front of the class) 
to what Freire (1996) referred to as mining—rather than “putting knowledge into” like 
banking, Kru Ann was “pulling knowledge out” of her students (p. 75). 
Moving away from the instructionist way of teaching isn’t easy. Referring to the 
second case of Auntie Duang, the intra-group conflict that took place during the students’ 
making process highlights how a constructionist learning environment can be messy and 
chaotic. It requires courage from the teachers like Kru Ann to not always be in control 
and allow those unexpected events to happen. In order for the students to be empowered, 
teachers must let the students explore, experiment, and learn from their peers and 
community. In many ways, constructionist classrooms require what Ladson-Billings 
(1994) called “culturally relevant teachers.” Culturally relevant teachers see themselves 
as artists and teaching as an art (p. 34). They are creative and have a strong focus on 
student learning. They develop cultural competence and utilize students’ interests as a 
vehicle for learning (Bassey, 2016). 
For the Year 2 implementation, Kru Ann and I discussed that we would like to 
encourage students to build more intricate projects with multiple components. We also 
thought of limiting the number of students to 4-5 per group so that all members have an 
opportunity to contribute and showcase their abilities. Moreover, Kru Ann considered 
assigning groups for her students in Year 2 as she believed it would be important for the 
students to have an opportunity to work with others they rarely worked with. Within the 




Culturally Relevant Constructionist Design in Little Builders Through “Making 
for Others” 
Little Builders is designed with the two main components of Culturally Relevant 
Constructionist design in mind. By considering students’ goals and values and engaging 
teachers and community members into students’ maker activities, Little Builders provides 
opportunities for students to make for others. When students have opportunities to make 
for others, they build connections to their community. Throughout the process, they 
might also develop new positive identities as creators and contributors. The personal 
connection with community members influences how students engage in the processes of 
making. This connection makes the construction process “personally meaningful” (Papert 
& Harel, 1991), because the person for whom they were building was meaningful to 
them. By making for Auntie Duang, the students created a deeper level of connection 
with her beyond the vendor-customer relationship. They felt confident, accomplished, 
and satisfied, not just because they were able to put a smile on her face, but also because 
they were able to alleviate the problems of others. Park gained confidence in making and 
wished to further solve Auntie Duang’s theft problem. Auntie Duang shares a caring and 
well-wishing relationship with the students. For her, receiving the hand-pulled fan from 
the students was secondary. It was more important to see that the school provided 
students an opportunity to engage in a beneficial learning experience, and for the students 
to receive the kind of skills that she didn’t normally see taught in Thai classrooms. 
In Year 1, the students were asked to interview people around the school’s 
community. Due to the proximity and the students’ familiarity with the vendors, every 
team interviewed the vendors as their clients. They created a deeper level of connection 
with their clients beyond the vendor-customer relationship. As teachers are the primary 
adult figures in students’ academic domain and microsystem at school (Bronfenbrenner, 
1977; Leonard, 2011; Ryan et al., 1994), Kru Ann and I wanted to replicate the positive 
result to the students’ immediate academic community in the Year 2 iteration. Having the 




relationship with people at school. Like Kru Ann, engaging school staff in students’ 
making process may allow them to see the students in alternate perspectives and 
engender positive relationships among them. Additionally, designing for the school staff 
may allow students to address problems in school that were either directly or indirectly 
related to them. In Year 1, the range of problems the project addressed wasn’t diverse 
(vendor-related problems, see Table 2) and didn’t reflect the overall problems in the 
community. While vendors are an important part of the community and people the 
students care about, the problems of the clients may not be as relatable to the students. 
For example, that Uncle Crepe couldn’t sell his crepes wasn’t the type of problem the 
students could easily empathize with. 
By being beside her students, Kru Ann also witnessed problems and challenges 
within the team dynamics. For example, Nang and Yaya were the only two from the 
Uncle Crepe Robot team who actively worked on the project. The four other girls were 
often distracted because they didn’t have a specific role in the project. The “robot” was 
small, and only two people could work on it at a time. Similarly, the hand-pull fan was 
too small for all six members to participate at once. The students took turns assembling 
and disassembling the fan. While everyone had a chance to participate, the core tasks 
were mostly done by a few students. Those few students were often the ones who were 
perceived by their teammates as leaders (Yaya, Nang, and Park). The other students 
(Chan, Bao, and Mee) had few opportunities to show their peers what they could offer the 
team and for them to feel a sense of accomplishment. As learning and identity 
development are both deeply informed by social context (Holland et al., 1998; Lave & 
Wenger, 1991), it is equally important that the students have the opportunity to showcase 
their abilities to their classmates, as well as to the teachers and the community members. 
This first implementation allowed me to gather information about how Little 
Builders’ design is carried out in the real world. The findings guided me to analyze the 




teachers and community members in their construction process. Conducting the second 
implementation would be important because the findings could push beyond my initial 
understanding of students’ identity construction in the learning environment that supports 
culturally relevant constructionist design. By thoughtfully altering the Year 2 design, I 
would be able to draw further conclusions about Culturally Relevant Constructionist 
Design framework. The findings and analysis from Year 2 implementation should also 
increase the alignment of the design framework and practice over time. In the next 
chapter, I present findings from Year 2 and the changes that were addressed. 
Chapter IV presented three case studies from the Little Builders Year 1 
implementation. Data from pre and post interviews, focus groups, field notes, and 
artifacts revealed students’, the teacher’s, and community members’ perceptions and 
experiences of the Little Builders project. The primary findings of this study highlight the 
Culturally Relevant Constructionist Design framework as a way of building connections 
to one’s community. The framework supports (1) designing a learning environment that 






YEAR 2 FINDINGS 
This dissertation explores a Culturally Relevant Constructionist Design framework 
that emphasizes making as a way of building connections to one’s community. This 
chapter presents the findings of the Little Builders Year 2 implementation obtained from 
23 fourth grade students, Kru Ann (teacher and co-designer), and three community 
members. The data were derived from extensive classroom observation field notes, pre 
and post interviews, focus groups, and student created artifacts. 
Since my qualitative inquiry draws on the design-based research (DBR) tradition, 
the Year 2 implementation was iterated from Year 1’s findings and analysis. I organize 
this chapter by first describing how the design was iterated for the second year of the 
Little Builders project before presenting two case studies from Year 2, a short summary 
of each case, and a discussion on the implementation. The cases provide rich descriptions 
of the lived-experience of Thai students, teachers, and community members participating 
in the Little Builders learning experience.  
Transition to Year 2 
The first implementation of the Little Builders project served as a proof of concept 
for leveraging students’ goals and values and engaging teachers and community members 
in the construction process. Students expressed enthusiasm for building projects for their 




the highlight of the class. The reflection worksheets and students interviewed after the 
class claimed that by making for others, they felt they had followed in the King’s 
footsteps and gained a deeper connection to the late King. Additionally, they would 
prefer to continue building for others, rather than themselves, in the future. Despite the 
successes of the first implementation, there are several drawbacks that led to necessary 
design changes. Particularly, the three key changes were: teacher as co-designer, 
designer-client relationship, and student-student relationship. 
 In this section, I describe key choices in the design of Little Builders and their 
outcomes. By revisiting these choices made in Year 1 and their outcomes, I can address 
in the Year 2 implementation described later in this chapter. 
After the Year 1 implementation, Kru Ann wanted to continue working with me in 
the next academic year. I had kept close contact with her through mobile messaging 
applications to keep in touch on her work at school. Kru Ann is the kind of teacher who 
will devote herself for the betterment of the school, even though it means extra work for 
her. She is a natural leader and very active with the school’s activities. Kru Ann often 
initiates new projects and motivates her colleagues to join. For example, she is frequently 
the head organizer of events such as Sports Day, School New Year Party, and Science 
Week. These events required a variety of tasks from Kru Ann and her team, including 
training their students, making costumes for shows, and making props and cutouts. Kru 
Ann was so motivated by the impact of Year 1 on her students that in the second semester 
of the 2018-2019 academic year, she wrote a proposal to her principal on organizing the 
“Invention Competition.” The Invention Competition was a school-wide maker 
competition for all-grade levels (see Figure 10). Kru Ann wished to further showcase the 
students’ projects and engage them in a constructionist learning experience. To support 
her efforts, the school also added “Project Class” as a weekly hour-long compulsory 





Figure 10. Students from Year 1 Participated in the School-wide Competition with Their 
New Projects: Hand-press Washer (left) and Sweepers Hanger (right) 
 
 
Design Change #1: Aligning Little Builders with Kru Ann’s Classroom Culture and 
Context 
In late May 2019, I visited the school to plan for the Year 2 implementation with 
Kru Ann. In our first meeting, we covered the lesson plan for Year 2, Year 1 students’ 
updates, and Kru Ann’s pre-implementation interview.  
The Year 2 iteration was designed in collaboration with Kru Ann. We aimed to 
make the Little Builder class her own so it would better fit her classroom culture and 
school context. From the experience of working closely with her students in Year 1, 
Kru Ann transitioned from co-teaching to co-designing the Year 2 implementation. 
Co-designing allowed Kru Ann to better engage and reflect on her students’ construction 
process. Working alongside her students while reflecting upon their working process 
could allow her to see them in different perspectives and develop strategy to enhance 
their positive identities. This is important to students’ identity construction, as students 
who view their teachers as supportive are more likely to feel competent and manifest 
higher self-esteem (Ryan & Grolnick, 1986). Kru Ann understood the unique needs of 
her students and hoped to implement changes to meet those needs. For example, in 
Year 1, Kru Ann noticed that most of her students didn’t have basic craft skills. While the 




thinking skills that come with 3-D design. Consequently, we decided to spend our first 
week on basic craft skills, inviting the students to create objects by modifying recycled 
materials like plastic bottles and cardboard. 
In addition to focusing on craft skills, Kru Ann also wanted students to incorporate 
more technological elements into their projects. While she liked that the students were 
modifying recycled materials like plastic container boxes and fans in the first year of 
implementation, she wished to have more “wow projects”—projects that would impress 
adults. She reasoned that the students could then compete at the school and district levels, 
and they would also feel more confident about themselves. As a result, I introduced 
Kru Ann to “KidBright,” a microcontroller board, similar to the BBC: Microbit 
distributed by the National Science and Technology Development Agency. A 
microcontroller is a programmable board that allows students to control objects through 
sensors and actuators. Kidbright has a Thai block-based programming interface that 
allows the board to be programmed by dragging and snapping together puzzle piece-like 
blocks of code. It also has a built-in display, buttons, motion detection, temperature and 
light sensors, a USB port, and it supports Bluetooth wireless communications. The device 
costs around $15, but it was given to participating public schools for free. It was Kru 
Ann’s first time using a microcontroller. She took the board home and learned how to 
program it outside of our meeting time. These additional changes were made to better 
support Kru Ann in designing and modifying Little Builders to fit her goal and classroom 
culture. 
Design Change #2: Enhancing the Student-Client Relationship 
A core framing of the Little Builders project is that students follow in the late 
King’s footsteps by building projects for people in their community. In the Year 1 
implementation, students were tasked with choosing people around their community to 




right at the school’s gate, and the students know them well. I believed this matching 
would facilitate the students’ personal connection and deepen the relationship between 
the students and community members—that throughout the construction process the 
students would consider the problems and needs of the community members. At the same 
time, it would allow community members to witness students’ capabilities and see them 
in a different perspective. Engaging community members was the core of my effort to 
enhance students’ positive identity development, as how students are recognized by 
others impacts how they see themselves (Gee, 2000; Nasir, 2011). However, the vendors 
weren’t directly in students’ academic domain or microsystem at school. Involving 
school staff in students’ making process would better benefit students’ identity 
construction, as they are in students’ immediate environment. More supportive 
interactions and relationships in the microsystem would understandably foster students’ 
improved development (Bronfenbrenner, 1977). 
In Year 2, instead of interviewing people outside of school, we had students 
interview people in their immediate academic community. Here, students and school staff 
could cultivate a deeper understanding and relationship among one another and better 
engage in students’ construction process. The students chose: Kru Jane (teacher), Auntie 
Yam (school’s security guard), and Auntie Tai (school’s janitor) as their clients. In 
Year 2, we also wanted to limit the number of students per team so that every student 









Statement Project Project Description Students 
Kru Jane 
Kru Jane has a 
sore throat 
problem. The 
doctor told her 
not to shout when 




Made a “Kru Jane Doll” with a 
noise sensor. If students noise 
is too loud, the doll will start 







Kru Jane always 









Made an Elephant vacuum 
cleaner by attaching a small 
handheld vacuum cleaner on a 
modified remote control car. 
They decorated the vacuum 
cleaner as an elephant, Kru 
Jane’s favorite animal. Kru 
Jane could use the Elephant 
vacuum cleaner to pick up 









was destroyed by 







Modified a student desk to be 
Auntie Yam’s temporary 
security booth while her booth 
is undergoing a major 
renovation. Auntie Yam now 
has a place to store her 
belongings. The group also 









work requires her 
to be outdoors. 
She often 
breathes in 




Made an air purifier by 
attaching a high-powered fan 
on to a filter. The students also 
made handles by modifying a 
plastic basket. 










properly onto the 




Extracted essential oil from 
kaffir lime peels. The students 
made an automatic diffuser 
that will diffuse the essential 
oil when the light turns on, 








Design Change #3: Supporting Student-Student Relationships 
An important design decision within the Little Builders class was to allow students 
the freedom to move around, have fun with their peers, and express themselves (Resnick, 
2013). While the students enjoyed this freedom and for the most part developed positive 
relationships with one another, there were instances where students disagreed. For 
example, in Year 1, Nang and Yaya were the only two from the Uncle Crepe Robot team 
who actively worked on the project. The four other girls were often distracted because 
they didn’t have a specific role in the project. In Year 2, Kru Ann and I decided to form 
the student teams, limiting each team to 4-5 students so that all students could equally 
contribute to the project. At the same time they would be able to work with people whom 
they didn’t necessarily know well and form new friendships. These relationships would 
help students contribute to one another’s learning by providing different forms of social 
support, such as ideas, collaboration, and assistance in a constructionist environment 
(Roque, 2016). Their developing sense of belonging and their developing fluency in the 
activity together would help to strengthen their developing identities in Little Builders. 
Despite the open-ended instructional approach, many students experienced time 
constraints that impacted their making. In Year 1, the class was limited to 23 sessions due 
to the limits of time. While these sessions provided students with enough time to build 
interesting projects, they didn’t have enough time to experiment and tinker with multiple 
new ideas and iterate on their designs. Thus, in Year 2 we added four more sessions. This 
flexible working environment would allow students to creatively address their problems 
whether by working together outside of class or by dividing up tasks across projects. 
Table 5 represents the changes made from Year 1 to Year 2 implementations based 




Table 5. Changes Made from Year 1 to Year 2 Implementation 
 
Design Challenges Year 1 Year 2 Changes 
# of sessions 23 27. We add basic craft sessions and 
more making sessions so students can 
explore different materials in a playful 
and collaborative manner. 
Aligning Little 
Builders with Kru 
Ann’s classroom 
culture and context  
PRO: Since this is Kru Ann’s first 
experience with maker education, co-
teaching with a researcher provides a 
form of professional development. 
Kru Ann will take a lead role in the 
instruction. She will also contribute as 
a co-designer of the class. With her 
input, we will add the basic craft 
sessions as Kru Ann observed that the 
students lack foundational craft skills. 
Students would also incorporate 
KidBright into their projects as Kru 
Ann wanted to see more technology-
driven projects. 
CON: Kru Ann knows her students 
best. Not contributing to the design is a 
missed opportunity for Kru Ann to 
develop a better learning experience 




PRO: Students make projects for 
vendors around their school, 
strengthening their relationship with 
the vendors (people outside of their 
academic community). Students are 
proud of their final projects and the 
vendors’ appreciation supported 
students’ identity construction. 
Students will make for the school staff. 
Projects for school staff are more 
likely to be related to the school’s 
problems which may directly or 
indirectly impact the students. The 
school community may appreciate the 
students more due to their innovative 
projects. 
CON: Not designing for school staff is 
a missed opportunity to engage 
students’ immediate academic 
community. Teachers are adult figures 
in students’ academic domain and play 
important roles in their socialization 
(Ryan et al, 1994). 
Vendors’ problems may not relate to 
community problems as a whole. 
Students were making tools that were 




PRO: Students form a team among 
themselves. They are familiar and 
comfortable with their close friends. 
Kru Ann will assign mixed-gender 
groups to the students. She will limit 
each group to 4-5 students so that all 
students have a chance to contribute to 
group projects equally. When students 
work with classmates who they aren’t 
familiar with, they gain wider 
perception of their peers (Webb, 
1989). 
CON: Groups are too large. Many 
students are left without much to do 




Apart from co-designing the Year 2 implementation together, Kru Ann also 
expressed concern for drug problems at the school and its surrounding communities, which 
had become more severe in 2019. Kru Ann informed me that one student from Year 1 
introduced other classmates to “Kratom” (an opioid-type substance). While that student 
eventually quit school, Kru Ann notified me that three students in her class this year have 
parents that are drug addicts or drug dealers. One student, Pund (10 years old), trafficked 
drugs in the community for his older brother. Both of his parents were incarcerated 
because of drug trafficking. Kru Ann referred to Pund as “a trouble maker since first 
grade.” Pund was supposed to be in another class but the class’s homeroom teacher 
couldn’t handle him, so Pund was transferred to Kru Ann’s class. However, once asked 
which students she had high expectations for, Kru Ann answered Pund and another boy, 
Chai. 
In short, the Year 2 implementation was co-designed and co-taught by Kru Ann to 
align the Little Builders class with her classroom’s culture and context. Additional craft 
classes were held at the beginning of Little Builders. Students would have an opportunity 
to explore Kidbright microcontrollers and incorporate them into their projects. To 
enhance students’ relationship with the school staff members and bolster their academic 
identities, students would design for the school staff. They also worked with a smaller, 
mixed-gender, preassigned group. In this way, the roles in the group would be better 
distributed, and the students might gain new knowledge of peers to whom they weren’t 
close. 
Year 2 Findings 
In the following sections, I describe two case studies from the Year 2 
implementation that illustrate the Little Builders project and its Culturally Relevant 




see the students in a new light. The teachers’ view impacted the ways in which students 
were reflective of their achievements. The second case highlights how the students’ 
friendship with their client is likely to support their persistence and engagement in the 
maker-centered learning experience. 
Case 4: Pund and Chai: Providing Opportunities for Others to See the Students 
Differently 
In this case study, I describe the experiences of students as they worked on team 
projects throughout Little Builders. I use the trajectory of two male students from the 
same team, Pund and Chai, to illustrate how students navigated Little Builders Year 2 
projects, from their perspective. Within the case, I interweave the stories and perspectives 
of their classmates, Kru Ann and Kru Jane (their clients), to show the varying experiences 
and challenges at school involved in implementing the Little Builders class. 
Pund and Chai were the two students Kru Ann mentioned in her pre-interview for 
which she had high expectations. They weren’t grade A students; in fact, they were quite 
the opposite. Pund was infamous among the elementary school teachers, and even Kru 
Ann referred to him as a “trouble maker.” In second grade, Pund swore “Ai Hia” (the 
F-word) at his teacher. In third grade, he often threw tantrums until the teachers kicked 
him out of class. However, Kru Ann sympathized with Pund, suggesting that “the teacher 
also pushed him with anger.” The previous year, when Kru Ann spotted Pund in the 
hallway because he had been kicked out of class, she invited him to play in her classroom 
with craft materials like straws and a glue gun. When Kru Ann had to leave for a 
meeting, she asked Pund to clean up and lock the room. When she came back, she found 
her room locked and neat. 
Chai was diagnosed with ADHD. His classmates often yelled at him to take his 
medication when Chai couldn’t control himself. Due to his behavior, Chai had been 
viewed by his teachers as disruptive. Kru Ann thought of Chai as a mischievous but 




work on projects, Kru Ann believed that Pund and Chai would excel. She said, “When I 
taught [Chai], he might be slow but now that he’s in the 4th grade, I think he’ll be great 
because the class’s goal is to make. I have the highest expectation for Pund and Chai.” 
Pund and Chai were in the same group along with Alan, Amila, and Mew. In the 
first week, students modified plastic bottles to be anything they wanted. Kru Ann showed 
the students pictures from the internet of creative projects made from plastic bottles. She 
asked the students several questions, and Pund answered instantly. However, when she 
asked Pund to share his answer with the rest of the class, he said, “Leave me alone.” 
 
 




Later, Pund got excited by a picture of jetpacks made from plastic bottles. Pund, 
Chai, and Alan grouped together with the goal of making jetpacks similar to the picture. 
Amila was absent that day, so Mew joined another group because she didn’t want to be 
the only girl in a group with Pund and Chai. Pund and Chai wrapped the bottle with 
masking tape and tied red ribbons onto it as a jetpack. Then they drew flames on paper 
and attached it on to the bottle cap (Figure 11). They were amongst the first group to 




jetpack and ran around the classroom, as if they were traveling in space. Mew exclaimed, 
“Chai probably didn’t take his medicine today.” When the class was over, there was a 
fight among team members about who could take the jetpack home. Kru Ann needed to 
intervene and had them leave the jetpack at school. 
In the following session, students were asked to complete the “I’m a 
Changemaker” worksheet, where they were invited to think about the problems in their 
own community they wanted to solve. Unlike Year 1, Year 2 students’ problems were 
mostly about substance abuse issues in Thai society, reflected through their personal 
experiences. For example, students in Year 2 wanted to solve the pervasive problem of 
drugs and alcohol in their community because their parents and siblings were drug 
addicts. To put things into perspective, in Year 1, the students wanted to make a 
wheelchair for one student’s aging grandmother, a water purifier so another student’s 
family would save money, or toys for a family who couldn’t afford them. A student in 
Year 2 wasn’t as concerned about the polluted canal problem, because he had more 
pressing issues. He was more worried about his 18-year-old brother, who coped with 
substance abuse. He said, “I don’t care much about the canal. I care more about my 
brother. He overdosed once and went to the hospital.” 
Later that afternoon, Pund and another student were caught fighting. It was 
interesting to see the dynamics between Pund and Kru Ann. It was normal for Pund to get 
in trouble, but Kru Ann handled him differently than other teachers. She would first pull 
him out of the scene and have him sit next to her table to talk privately. Kru Ann treated 
Pund with respect and listened to him first, before listening to other students who 
reported the issue. As a teacher, she wanted to make sure that Pund trusted her. She 
viewed him in a positive light so school could create a safe space for him. 
Pund, Chai, Alan, Amila, and Mew decided to make a project for Kru Jane, their 
Thai dancing teacher since first grade. Kru Jane had tonsillitis, so the doctor told her not 




in her class. She had been using a portable microphone, but the battery ran out very fast 
and sometimes she had to teach six hours straight. Led by Mew, the team initially agreed 
to make a speaker for Kru Jane. Chai didn’t like the idea, preferring to make a robot. His 
team ignored his idea, so Chai started to run around the classroom. When asked by the 
teacher to return to his group, he said that his friends wouldn’t let him help. 
Once the team met Kru Ann for the idea clinic session, she commented that every 
classroom already had a portable microphone and a speaker (Figure 12). Chai told Kru 
Ann that he wanted to make a robot. He said, “When the voice is loud, [the robot] will 
tell them to talk quietly.” I told the team that they could use a volume sensor and program 
it to detect the teacher’s voice using a KidBright. Chai was excited by the idea. The team 
agreed to follow Chai’s idea: making a soft toy “robot” that activates a beep sound when 
it detects high noise volume. 
 
 
Figure 12. (left) The Group’s First Sketch of the Project: Making a Speaker and Portable 
Microphone for Kru Jane. (right) Their Second Sketch on Making a “Kru Jane Robot” 
after Receiving Feedback from Kru Ann that Every Classroom Already Had a 




Chai instantly volunteered when I asked the team who wanted to learn to program on the 
KidBright. Introducing the concept of sensors to Chai, we started by spotting sensors in 
real life and tried out different sensors (Figure 13). Then we moved to block-based 




when the noise level reached a set volume. He shouted onto the sensor and tried out 
different noise levels. Meanwhile, the team requested a soft toy where they could stuff 
the speaker and KidBright inside. Pund cut open the soft toy’s head and inserted the 
speaker in. He rapidly and neatly sewed it back. Kru Ann said, “He sewed like a pro!” 
She also assigned each student to create an outfit for the soft toy. Pund made pants for the 
soft toy and Mew made Kru Jane a traditional Thai outfit. Kru Ann later told me that 
Pund came to her and asked for a sewing kit. He accidentally ripped his shorts while 
playing soccer. He sat at the back of the door to finish sewing diligently. 
 
 
Figure 13. Chai Testing the Voice Sensor with Mew 
 
 
During the last making session, the doll couldn’t stand by itself because its head 
was too heavy, due to the speaker inside its head. Pund came up with the idea of cutting 
the plastic bottle and putting in modeling clay (Figure 14). Then he zip-tied the soft toy to 
chopsticks to create a makeshift stand. 
Kru Jane was surprised by the project (Figure 15) and also surprised that Pund was 
a productive member of the team. She said, “Usually we [Pund and herself] don’t get 
along.” She added, “When the students showed me the prototype, I liked it but I didn’t 




do this much.” Kru Jane commented, “It can even be for sale. A teacher like me would 
buy it.” She also liked the Thai traditional outfit that the team dressed the soft toy in. Kru 
Jane admitted that she used to think of Chai as a rude student. “His mom has him learn 
Thai boxing. That’s why he likes to punch others. I didn’t see this side of him.” 
 
 
Figure 14. Mew and Alan Help Pund with a Stand for the Kru Jane Robot Project Using 





Figure 15. Kru Jane and the Team Members on the Project Delivery Day (Mew was 






Apart from feeling appreciative for the students, Kru Jane was glad that the 
students had learned new technologies, as she believed these skills would be useful. 
“They would be able to adapt [programming] skills to their lives or teach others or even 
teach teachers. Like the microcontroller, it might not be new in other places, but it is very 
new to us.” Kru Jane even encouraged the students to further their ideas and take this 
project to compete at the district level. 
The post-Little Builders class reflection worksheet asked the students who in their 
team was the most skilled maker and the most helpful. All of the team members voted 
Chai as the most skilled maker. Chai also voted for himself. Pund and Amilia were voted 
as the most helpful. Pund didn’t want to do a post-interview, but on his reflection 
worksheet, he said he was proud of himself and his team and he wanted to have the Little 
Builders class again. Mew told me in the post-interview that she didn’t expect Chai to be 
so helpful with programming. She said, “I thought he would play around with Alan like 
what he liked to do in the class.” Chai saw his classmates doing interviews and wanted to 
do one as well. In the interview, Chai expressed his fondness for programming. When 
asked about the skills that he could teach other students, he proudly said programming 
and sensors. He wanted to make a similar project for his parents. Chai explained his 
parents’ problem: “The tenants in our house are loud. This can detect their noise and 
warn them at night.” 
Lastly, in Kru Ann’s post-interview, she felt that most of the students either met or 
went beyond her expectations. She was blown away by Pund’s sewing skill. She said, 
“There is neatness in him. Now I look at Pund in a different way. He isn’t a rough 
person.” 
Case 4 summary. Kru Ann continues to see her students in a positive light beyond 
their academics. Unlike Kru Jane or other teachers at school, Kru Ann held high 
expectations for Pund and Chai. She thought of Chai as a creative person despite his 




just their deficits, Kru Ann was able to see multiple sides of her students while making 
projects for others. Though Kru Ann had always been kind to Pund, she thought of him as 
a rough person. She didn’t expect to see Pund’s “soft side” through his sewing skills. 
By making for others, people other than Kru Ann were able to see the students in a 
new light. Kru Jane has taught the students Thai dancing since first grade. She didn’t get 
along with Pund, and she perceived Chai as an aggressive student. Throughout the 
process of making and giving feedback, Kru Jane was surprised to learn that Chai could 
program the essential function of the project. She saw more possibilities in him. She even 
thought that Chai could teach other teachers at school how to program a Kidbright so 
they could incorporate this technology in their lesson. 
As motivation and self-esteem are fostered by socializing with others (Ryan et al., 
1994), Pund and Chai’s teammates also witnessed how the two worked on the project. 
Mew, who was often annoyed by Chai’s impulsiveness, appreciated how he was able to 
contribute to the team project. He came up with the robot idea that ended up being core to 
the project, and Chai was eventually recognized by his teammate as the best maker. More 
importantly, he was able to take pride in his programming skills and accomplishments 
with his team. He wanted to continue making projects to solve the problems of others, 
particularly for his parents. 
Case 5: Storage Desk for Auntie Yam: Persistence and Engagement in Making for 
Clients 
This case illustrates how a group of students persisted and overcame unexpected 
adversity (such as seasonal monsoon) in order to complete their project for Auntie Yam. 
Auntie Yam is a school security guard stationed at the school’s gate, accommodating 
school staff, parents, and students. Auntie Yam knew the students well. The students 
would greet her in the morning and during the day, and they would play with her while 




Mana, Pueng, Min, Jack, and Nud chose Auntie Yam during their brainstorming 
session. Mana, who is also Auntie Yam’s neighbor, said they chose Auntie Yam because 
out of all the listed clients, Auntie Yam was the only person who had to work outdoors. 
Pueng said, “Auntie Yam is always outside, so it must be hot for her.” Consequently, the 
team wanted to make something that would help her cool down during the heat. When 
they interviewed Auntie Yam, they realized that the security booth they walked past 
every day was dilapidated. The booth was also quite hot, so Auntie Yam told them to talk 
to her in the shade under the building instead of at her booth. 
The team agreed to renovate Auntie Yam’s booth. Pueng came up with the idea of 
installing tiny pots of plants and flowers around her booth. Jack wanted to install a fan in 
her booth to help with the heat problem. They made a prototype with cardboard paper and 
green cardstock representing plants. The team showed Auntie Yam the prototype and told 
her they would start installing the plants the following week (Figure 16). Auntie Yam 
couldn’t picture how the prototype would translate into a tangible project, but she was 
excited to see how it would turn out. 
 
 







The students spent the next few making sessions drilling holes into long plastic 
pots and tying pots of plants through the holes. They successfully installed all the pots 
within the first two classes of the making session (Figure 17)! 
The team was ahead of their classmates; however, the morning after they had 
installed the plants they learned that Auntie Yam’s booth was completely torn apart by 
strong wind the day before (Figure 18). “Was that a storm or tsunami?” said Jack with 
disbelief. “So now we have to do everything all over again?” exclaimed Mana. The whole 
team went to talk to Auntie Yam for their second user interview (the only team that did 
the second interview) and learned from her that the principal would tear down the whole 
booth and install a new booth for her. Nevertheless, Auntie Yam had no idea when she 
would get a new booth. 
 
 
Figure 17. The Team Put Ropes onto the Plastic Pots and Installed Them onto Auntie 







Figure 18. (left) Students Investigated Auntie Yam’s Booth after the Storm. The Roof 
and the Project Installation were All Gone due to the Storm. (right) Auntie Yam Put Her 




During the interview, the team observed that Auntie Yam used a student desk in 
the shade under the building for holding her backpack and stationery. She would sit on a 
plastic chair right next to the desk to guard the gate. Mana asked why she kept her 
backpack on the table. Auntie Yam then told the team that she wanted to put her 
belongings close to her because she didn’t want anything to be stolen. Pueng had the idea 
of making storage for her. Jack, who was initially excited by the idea of installing a fan in 
Auntie Yam’s booth, was disappointed that he could no longer install a fan. I told him 
that we could still mount a mini fan on the desk. We could also program the fan to turn 
on and off with the KidBright microcontroller. 
Min and Pueng took the lead in making a sketch for the storage. The boys went to 
ask the janitor for an extra student desk they could use to create storage for Auntie Yam. 
They measured the dimension of the desk and then went to a nearby store to buy 
additional equipment that they would need for the project. The team picked up a large 
plastic container bin, a small lock, hinges, and a padlock. With the experience from their 
previous design, the team used the electric drill skillfully. Led by Mana, they started by 
affixing a latch to the box (so it could be locked with a padlock). Then they mounted the 




Mana was the natural group leader. He said he wanted to be an engineer. He was 
enthusiastic and participated in everything (starting with marking the holes, then drilling 
and attaching the components). Meanwhile, Jack and Nud were also busy learning how to 
program the Kidbright. They wanted to control the fan with a proximity sensor so that 
when Auntie Yam came to sit next to the desk, the fan would activate. The pair tested the 
sensitivity of the proximity sensor and used if-else statements to activate a mini fan 
through a USB port. Pueng and Mana mounted the fan at the edge of the table, and Min 
attached a small plastic basket to the side of the table. The team finished their project 
right on schedule (Figure 19). 
 
 
Figure 19. (left) The Team Attaching the Padlock onto the Plastic Container Bin. 




On the morning of the project delivery date, I arrived at the school and greeted 
Auntie Yam. She told me that Mana and Pueng came to her after school saying that the 
project was done. They talked about a fan that could turn on and turn off by itself. Auntie 
Yam couldn’t imagine how it would work. I invited Auntie Yam to the classroom where 





Figure 20. (left) The Team Presenting Their Project to Auntie Yam. (right) By the End of 
the Little Builders Class, Auntie Yam’s Security Booth was Already Torn Down 
 
 
When she arrived, the students showed her the storage underneath the desk 
designed to keep her belongings safe (Figure 20). Jack demonstrated how the fan would 
activate when she came closer to the desk. She could also keep her stationery in a side 
basket. Pueng told her that the most challenging part was to drill the holes. Jack argued 
that programming was much harder. Auntie Yam was surprised that Jack was in charge 
of programming. She told the students, “[The project] is so good. Very very good. Not 
just regular good, it’s like extra good.” 
In the post-interview with Auntie Yam, she described her assumptions when she 
first saw the students’ prototype. “I thought it looked a bit weird, and I didn’t think they 
could probably do it. I thought they were just playing with the cardboard. I didn’t think 
that they would be making a project for real. I didn’t think that they could do what they 
said.” She appreciated the students’ attempts to renovate her booth, and although it didn’t 
work out for them and the booth was torn down, the team still found an alternative 




she said: “It completely changed.” Auntie Yam concluded, “I thought to myself, will they 
be able to do it?... Now it’s like yes they can do it really well. They are really talented. 
I’m blown away.” 
On the post Little Builders class reflection worksheet, four members of the team 
voted Mana as the most skilled maker. Mana didn’t vote for himself; instead he voted for 
Pueng. All of the team members wanted to make for other people rather than themselves 
if they were to make a project again. Three of them wanted to make for Mana. Mana 
wanted to make more projects for Auntie Yam. 
Case 5 summary. Even though the students’ first attempt in renovating Auntie 
Yam’s booth didn’t work out as expected, they persisted and used their previous 
experience to continue solving Auntie Yam’s problems. Auntie Yam knew the students 
well, as she interacted with them every school day. This case demonstrates how the 
students’ friendship with Auntie Yam was likely to support their persistence and 
engagement in the maker-centered learning experience. The students were discouraged to 
see their project destroyed by the storm. However, they overcame that challenge as a 
team and learned new skills, such as programming, along the way. Observing Auntie 
Yam’s needs, they spotted the bag storage problem that she didn’t initially communicate 
to them. 
The case also reflects how creative and resourceful the students were. The main 
components of the students’ project were an old school desk from the school’s storage 
and a cheap container bin from a nearby store. They were able to adapt and combine 
everyday objects to create an original design that addressed the problems of the person 





Year 2 Discussion 
The cases from Year 2 address the overarching research questions in this 
dissertation and strengthen the proposed Culturally Relevant Constructionist Design 
framework through “making for others” as a way to (1) design a learning environment 
that reflects students’ values and goals and (2) connect students with their teachers and 
community members. Engaging teachers and the wider community to witness students’ 
making process allows them to be aware of students’ multifaceted identities. At the same 
time, teachers and community members can participate in students’ identity construction. 
Building for Others: Building Identities 
Little Builders centers on students’ unique worldviews and empowers them to 
create innovations relevant to their local and cultural needs. Designing the learning 
environment to connect students with their teacher and school staff, students make 
projects to solve their clients’ problems. Engaging in a design process that helps them 
better understand their clients’ needs, they are more likely to critically reflect on their 
personal experiences and their roles as contributors to their own community. 
Making for others and taking pride in being recognized by teachers and peers, 
students saw themselves positively. For example, in the beginning of the semester, Chai 
was perceived as disruptive at schools because of his impulsiveness and his challenges 
with ADHD. He was rarely viewed as a bright student, except by Kru Ann. During the 
process of making a “voice detector robot” for Kru Jane, Chai took a lead role in 
programming while his team members were mainly focused on designing and making 
outfits for a soft toy. Chai’s sense of connection between himself and the practice of 
programming mirrors Nasir and Hand’s (2008) findings on “practice-linked identities.” 
When an individual feels a sense of connection between the self and the practice, they are 
more likely to be more engaged and participate more extensively and more intensely. 




and teachers. By voting for himself as “the most skilled maker,” Chai recognized his own 
contribution and saw the importance of his accomplishment. He also felt that he could 
teach the skill to others. Chai took on and embraced the identity of his team’s skilled 
maker. His programming skills and how he contributed to the team were reflected and 
integrated into the person he was becoming. Chai’s trajectories started with interests. The 
process of making for Kru Jane allowed him to explore, gain skills to express himself, 
connect with others, and eventually see ways that he could apply these skills to help 
others and pursue the team’s goals. 
Similarly, Mana transformed as a natural group leader when making a storage desk 
for Auntie Yam. He showed his enthusiasm and leadership by participating and 
overseeing his team’s project in every step. His contribution was so well received that 
three other team members wanted to make a project for Mana in return. Mana was 
recognized by the team as the most skilled maker. Though he didn’t vote for himself, 
Mana’s identity intentionally and unintentionally was fostered by his role and 
relationship with others within his community (Nasir, 2011). This could be reflected by 
how he shared his excitement with Auntie Yam after school right after his team 
completed the project. He also felt empowered to make more projects for Auntie Yam. 
Auntie Yam also bolstered Mana’s and his team’s identity construction by appreciating 
their project and showing genuine support for their work. Now, every morning when they 
came to school, they would see Auntie Yam and the desk they had made for her as a 
reminder of their accomplishment. 
Building for Others: Building Perspectives 
Teachers are the primary adult figures in students’ academic domain and play 
important roles in students’ socialization (Ryan et al., 1994). Ryan and Grolnick (1986) 
found that students who viewed their teachers as supportive were more likely to feel 




teachers. By contrast, the students who performed below expectations were often labeled 
as “troublemakers or at-risk” in school and viewed as incompetent, without considering 
their other abilities (Hatt, 2007; Valencia, 2012). Pund and Chai were not viewed 
positively by most of the school’s teachers. Kru Ann was one of the few teachers at 
school who thought of Pund and Chai with optimism. Because she showed that she saw 
something in them and listened to them prior to making judgment, Pund and Chai felt 
they were supported. As the teacher of the Little Builders class, Kru Ann’s presence 
encouraged her students to feel that their contribution had value and that it was 
acknowledged by someone they respected. She created a classroom environment that 
welcomed the students as they were and was committed to bring out the best in them. The 
school-wide “Invention Competition” Kru Ann initiated was also an avenue where her 
students could continue to develop their skills and a stage where they could showcase 
their latent abilities to their peers and the school staff. 
In contrast to Kru Ann, Kru Jane admitted that she didn’t get along well with Pund 
and tried to avoid him. She also thought that Chai was an aggressive student. Engaging 
school staff in students’ making process can enable them to see capabilities and 
personalities in the students outside of traditional academic expectations. Maker-centered 
learning environments like Little Builders provided opportunities for others (Kru Ann, 
Kru Jane, and their teammates) to see values in Chai and Pund. In this case, Chai and 
Pund were still themselves. Chai had always been a creative person who came up with 
many ideas, but his inability to sit still in class affected others’ judgment of him. 
Likewise, Pund’s history of drug-related problems and his bellicosity masked his neat, 
diligent, and focused personality. Building relationships that produce feelings of security 
and relatedness to students are ones that foster their self-development (Ryan et al., 1994). 
When designing a learning environment, we must consider providing a space for students 




The case of Auntie Yam illustrates how an existing relationship between Auntie 
Yam and the students was reinforced and resulted in a deeper appreciation of one 
another. Auntie Yam knew of the students, as one of many students greeted her every 
morning, but she was never involved in students’ in-class activities. She wasn’t aware of 
the students’ creativity and talents. Since the class’s structure allowed her to be a core 
part of the students’ designs, she witnessed how they approached problems and overcame 
challenges throughout the semester. The students were thoughtful in their design to 
address Auntie Yam’s problems: a large container bin with a lock for Auntie Yam to 
keep her bag safe, an automatic fan to keep her cool from the midday heat, and a small 
basket on the side to keep her stationery. Her view toward the students was completely 
changed. “They are really good. I thought they couldn’t do it.... Now it’s like yes, they 
can do it really well. They are really talented. I’m blown away.” This reflects how 
engaging community members or school staff in students’ learning process allows them 
to see students as competent while moving away from deficit narratives. 
Building for Others: Building Relationships 
For Thais, the value of family does not necessarily refer to their immediate family. 
It extends to people in their community—regardless of age. This value can be shown 
through how the students used the prefix “Auntie” when referring to Auntie Yam. Family 
members care for one another, help each other out, and show respect and admiration. 
Cultivating and reinforcing the relationships with their clients through making, 
students were likely to engage and persist in their projects. Their persistence was driven 
by the goal of alleviating the problem of the clients they cared about. The Little Builders 
class has no grade or other academic motivational factors. Student engagement relied on 
their relationship with their client and their personal interest. 
Mana and his team chose Auntie Yam out of all clients because she was the only 




project until the storm hit Auntie Yam’s booth and they needed to start over again from 
the interviewing stage. Going back to interview Auntie Yam, they sympathized with her 
for not having a booth to keep her belongings safe. The goal of alleviating Auntie Yam’s 
problem supported the team to persist through challenges and complete the project. By 
building for others, the students were engaged in personal expression and social 
communication within their community (Holbert, 2016; Kafai & Harel, 1991). 
These findings from Year 2 suggest that framing making as a way to build 
connections to one’s community is likely to be engaging for students. The client that 
students make for matters (Holbert et al., 2018). It is important that they see their client 
as a part of their community. The process of making allows the school staff to witness 
students’ competency and appreciate their skills. The appreciation from people the 
students admire and care about contributes to how they positively see and identify 
themselves (Ryan & Grolnick, 1986). For example, Auntie Yam was appreciative of the 
storage desk the students made for her. The project was used while waiting for the new 
security booth to be installed. The students were proud of their accomplishment and felt 
they had contributed and helped Auntie Yam. Making provides multiple avenues for 
students to cast who they are, who others think they are, and who they think they might 
become (Barton & Tan, 2018). Nevertheless, one must recognize that making for 
community members is not a panacea. It takes continuous understanding and support 
from the people the students value (teacher, school staff, friends, etc). There might be 
social or external factors that deter teachers or caregivers from seeing the students in a 
positive light (like how Pund was involved with drug trafficking and often acted out in 
the classroom). Teachers must provide a space for students to explore and showcase their 
abilities while feeling safe from others’ judgment (for example, how Kru Ann listened to 
Pund before making judgments about him). Holding high expectations and affirming 
views for all students, school should be the place where students cultivate positive social 




Chapter V presented two case studies from the Little Builders Year 2 
implementation. Data from pre and post interviews, focus groups, field notes, and 
artifacts revealed students’, teachers’, and community members’ perceptions and 
experience of the Little Builders project. As is typical of qualitative research, extensive 
descriptions of the learning experience and sample quotations from participants are 
included in this report. 
The primary findings of this study emphasize implementing a learning experience 
to connect students with their teachers and community members while opening up 
possibilities for students to reflect upon their own accomplishment. By making for others, 
particularly for community members and school staff, students had opportunities to 
cultivate new-found sets of identity and work collaboratively with their peers. Witnessing 
and supporting students’ working processes, teachers and community members were able 






This dissertation argues against the deficit lens that assumes low expectations for 
the abilities of students from lower-income schools. Instead I argue that students’ unique 
worldviews and value should be centered, empowering them to use their wide range of 
knowledge and skills to create innovations relevant to their local and cultural needs. This 
two-year design-based research relies on interview data, field notes, and artifacts 
produced by the students in order to provide insight into developing a Culturally Relevant 
Constructionist Design framework. The framework emphasizes making as a way of 
aligning students’ values and building connections to their community. 
In this chapter, I revisit the literature and the design of Little Builders discussed in 
Chapters II and III, respectively. I discuss the descriptions of students’, teachers’, and 
community members’ experiences in Chapters IV and V to distill the Culturally Relevant 
Constructionist Design framework from Little Builders so that it may be useful for other 
designers and educators interested in supporting community-based constructionist 
experiences in schools. 
In Chapter II, I drew on literature to illustrate the theoretical and pedagogical 
traditions that inform my dissertation and presented the Culturally Relevant 
Constructionist Design framework. In Chapter III, I explained the methodologies used in 
conducting this dissertation. I also discussed my design process and how Kru Ann and I 




Chapters IV and V, I described how students in Little Builders classes built projects that 
addressed problems faced by members of their local community and how this 
construction process supported their emerging and changing perspectives about 
themselves, each other, and making. 
Culturally Relevant Constructionist Design situates students’ making experience in 
their local community. It supports students as they build and reify relationships among 
their community, teachers, and peers through the construction of artifacts created for 
others. Making and construction has been shown to be an effective method for supporting 
young people, who may face academic challenges, to excel and develop their own set of 
positive identities (Barton et al., 2016; Thanapornsangsuth et al., 2018). By making for 
others, such experiences open up avenues for learners to express themselves as they make 
connections with people who are meaningful to them (Holbert, 2016). 
Considering Students’ Values and Goals in the Design of Maker Activities 
The Culturally Relevant Constructionist Design considers students’ values and 
goals by explicitly reflecting these values in maker activities. Little Builders’ framing of 
following in the King’s footsteps by making creative projects for the community was an 
example of how a learning environment can be designed to reflect Thai students’ goals 
and values. 
We must be vigilant of the cultural context and connect with learners beyond their 
superficial interests (Holbert, 2016). Framing is like a book cover: it may initially capture 
the readers’ attention, but what really matters is the content or the engaging themes that 
hook the readers. For the Thai people, the narrative of the late King goes beyond a 





The word “family” for Thais extends beyond the immediate family to people in 
their close community. The King was regarded as the “Father of the Nation,” and he 
frequently referred to the Thai people as his “children.” Committing to his family, the 
King frequently visited the poor in remote parts of the country to understand their 
challenges and to work towards solution (Nicholas & Dominic, 2011). Similarly, 
4th grade Little Builders students from Year 1 and Year 2 view the community members 
as a part of their family. This value is mirrored through how they call their clients not 
only by their names, but also by familial prefixes like Uncle Crepe, Auntie Duang, and 
Auntie Yam. For Thais, this is how we show respect and admiration for people outside of 
the nuclear family. Family members care for one another and help each other out. By 
solving the problems of people they care about, students could follow in the footsteps of 
the King and reflect upon their actions. 
The year 1 implementation began a couple of months following the royal cremation 
ceremony. During a year of country-wide mourning of the late King Bhumibol from 
2016-2017, pictures of the King were ubiquitous in both public and private places. This 
includes government and corporate buildings, roads, and households. Media broadcasted 
multiple documentaries on the King’s lifelong work at primetime hours. Kru Ann and 
students from Year 1 were saddened by and mourned the loss of the beloved and highly 
respected King. 
Framing the implementation based on students’ collective admiration for King 
Bhumibol as a role model in innovating solutions to social problems, Year 1 students 
were able to see their hard work and accomplishment in relation to the King’s 
contribution to the country. Introducing maker education through the narrative of the 
King’s contribution was also a convenient way to communicate with Thai school staff 
and students. They were more likely to be open to the idea of following in the footsteps 




With the success from Year 1, Kru Ann and I decided to keep the framing of 
“following in the King’s footsteps” for the Year 2 implementation in 2019. However, 
despite implementing a similar lesson and narrative about the late King, the Year 2 
students rarely referred to the late King in the interviews, field notes, or worksheets. Of 
course, this may not mean that students no longer admired the King, or even that this 
framing is no longer relevant. The reduced attention to the King may be the result of 
fewer media references and government initiatives about the King. The change in 
attention about the King over the two years reflects that culture is fluid and can change 
over time, based on the people within the community (Erickson, 2011). Thus, as 
researchers and educators, we must adapt and pay close attention to its shifting nature. 
In order to apply the Culturally Relevant Constructionist framework, particularly 
when considering students’ goals and values in the design of maker activities, one must 
first put emphasis on understanding the locality and its values. This must be done with 
vigilance, as one could easily over-generalize or simplify pedagogy in particular cultures. 
Avoiding oversimplifying cultural values could be done in several ways. 
Partnership with the school teacher or people within the community was key to 
understanding the community’s collective values. For Little Builders, though I am Thai 
and share the collective respect and value toward the late King, I did not grow up in the 
community where my research was conducted. I worked with Kru Ann to align the Little 
Builders class with her classroom’s culture and context. In fact, it was Kru Ann who 
came up with the idea of following in the late King’s footsteps through making in our 
very first meeting. She saw how Little Builders Social Enterprise was facilitating middle 
schoolers to make for the community and felt that following in the late King’s footsteps 
could be a great framing to engage her students. Engaging local teachers or staff 
members could be one way to help us avoid oversimplifying cultural values. With the 
input from the teachers, the instructions and class activities would also better fit the 




Engagement of Community Members and Teachers 
in the Students’ Making Processes 
The second component of the Culturally Relevant Constructionist Design 
framework is engaging community members and teachers in the making process. When 
teachers and community members are deeply engaged in the construction process with 
the students, they have an opportunity to see the students from perspectives they may not 
usually observe. 
Students often have direct and meaningful relationships with teachers and other 
school staff. They are significant people in the students’ lives (Leonard, 2011). Nasir and 
Hand (2008) argue that identity is how students come to understand themselves and 
reflect upon who they are in the community they are participating in; both community 
members’ and teachers’ perceptions of the students are crucial in fostering positive 
identity. 
For example, in Year 1, Kru Ann was sitting on the floor beside her students to 
help them with their projects. During the process, she saw the positive side of their 
personalities and discovered their hidden skills. They were engaged in a friendly 
conversation that wasn’t school-related. When students made a hand-pull fan for Auntie 
Duang in Year 1, Auntie Duang appreciated their efforts and saw their creativity and 
capabilities, instead of previously only seeing their mischievous side. Students’ identities 
are intentionally and unintentionally fostered by their roles and relationships with others 
in a community. Therefore, how students are recognized or known by others impacts how 
they see themselves (Gee, 2000; Nasir, 2011). These experiences are likely to counteract 
the deficit narratives the teacher or community members may have regarding the students 
(Hatt, 2007). 
Iterating for Year 2, Kru Ann and I wanted to replicate the positive result for the 
students’ immediate academic community instead of vendors around the community. 




microsystems at school (Bronfenbrenner, 1977; Leonard, 2011; Ryan et al., 1994). The 
students from Year 2 made for their teacher, school security guard, and janitor. The 
findings show that involving school staff in students’ making process can help them see 
capabilities and personalities in the students outside of traditional academic expectations. 
For example, Kru Jane gained new-found perspectives on Chai and Pund. Her 
appreciation of their work influenced how Chai viewed himself and took pride in his 
accomplishment. Kru Jane suggested that Chai teach other teachers how to program. Chai 
felt that he could teach the skill to others, and he voted for himself as “the most skilled 
maker” by the end of the class. Kru Jane saw Pund in a better light, instead of as a 
troublemaker at school. Kru Ann consistently held high expectations for Pund. Yet, 
working alongside him, she discovered Pund’s “soft” side when she observed his sewing 
skills. Engaging community members and teachers in the students’ making experience 
can provide opportunities for them to see values and support confidence in their students. 
When I first started the Little Builders Social Enterprise, my team and I focused on 
working with students in afterschool settings. Though students built social solutions for 
community problems, teachers and other school staff weren’t involved in the process. 
Furthermore, the program wasn’t sustainable by the school itself, because the schools’ 
teachers and staff didn’t know how to run a maker program without our support. It ended 
as a missed opportunity for the students to showcase their capability to people they care 
about. 
Because Kru Ann was engaged in the teaching and design process, she gained both 
the expertise to run her own maker classes, as well as the opportunity to see her students 
in a new perspective. After her first year running the Little Builders class, Kru Ann 
proposed a school-wide “Project class” as well as a project competition, which engaged 
other school staff in the process. With support from administration, school staff, and 




environment in her school while bringing the community together. In this way, the Little 
Builders class is the start of a larger possible effort. 
Making for Others, a Thai Way of Constructionism 
The concept of making for others was compelling across both Little Builders 
implementations. In Year 1, students made projects for food vendors around their school 
with whom they had a close relationship. Year 1 provided proof for the notion that 
making for others might be a compelling way to engage Thai students in a constructionist 
class. The students saw their actions in relation to the late King and felt proud of their 
accomplishments. Students created a deeper level of connection with their vendors 
beyond the normal vendor-customer relationship. The Year 2 implementation allowed me 
to make several modifications to the design of the project to better support students’ 
positive identity construction in school. Particularly, I investigated students’ making 
experience when making for their teacher and school staff members in Year 2. By 
making social solutions for their community, students are more likely to be viewed as 
competent learners and valuable contributors to the community. 
Creating artifacts allowed the students not just to see themselves as members of the 
community, but also as crucial contributors to its betterment. Because they engaged in 
building artifacts that addressed the problems of others, the artifacts were not only 
personally meaningful to the students but also held social implications that transformed 
how students view themselves in relation to others. Throughout the process, the students 
connected with community members and learned about their stories to better understand 
their problems so they would be able to figure out ways to help. For example, in Year 2, 
Mana transformed as a natural group leader when making a storage desk for Auntie Yam. 




his teammates. Mana’s roles and relationship with others within his community allowed 
him to see himself as a problem solver who was able to alleviate others’ needs. 
The constructionist nature of the experience also supported students as they made 
with other people. Making can be a social process. Students worked alongside their peers 
and teachers. Reflecting upon their journey of making, the students believed their success 
wouldn’t be possible if they didn’t work together as a team. Though they experienced 
tension while completing their projects, they united together with a mutual goal of 
making a project for their clients. As Nang said in the Year 1 implementation, “If we 
weren’t collaborative, we can’t move forward. It’s like we have a scooter with only one 
wheel, not two; we can’t move forward with that.” Making for others reflects the 
narrative of following in the footsteps of the late King Bhumibol and students’ collective 
values of family and giving back to the community. Working as a team, the students took 
this to heart while they were making solutions for the community members’ problems. 
The goal of this dissertation is to examine constructionist ways of learning in a 
cultural and local context, particularly among Thai students. The findings illustrate how 
Thai students experience constructionism as more than just making artifacts; but as a 
means for them to express themselves, cultivate new identities, and connect with 
teachers, peers, and people in their community. Situating constructionism, Papert and 
Harel (1991) didn’t provide a static doctrine of what constructionism should be. Instead 
they invited people to form their own definition by encouraging them to draw upon their 
personal learning experiences (Fields & Blikstein, 2018). In a study of constructionist 
practices in Thailand, Fields and Blikstein (2018) found that Thais find immense value in 
using constructionism to address locally relevant real-world problems. They argued that 
Thais may not necessarily interpret constructionism in the same way as those in the West. 
Rather Thais value working on real-world problems and an opportunity to “give back.” 
My dissertation mirrors Fields and Blikstein’s findings. The 4th grade students hold a 




needs. Alongside them were teachers and community members who supported their 
making experience and helped cultivate their new-found identities. 
Bringing constructionist learning to Thai classrooms isn’t about importing and 
plugging in static sets of doctrine. Rather, it is about integrating constructionist 
commitments with the cultural context and needs. Local knowledge or culturally relevant 
practices can be a strong foundation to build new knowledge and to design technology-
enabled learning environments (Cavallo, 2000a). These technologies can be reflected 
through how Thai students creatively incorporated programming and their ingenuity in 
using and modifying readily available resources at hand. Students hold unique 
worldviews that lead them to create innovations relevant to their needs. Recentering 
culturally relevant practices in the constructionist design is vital to broaden 
constructionism. To involve a more diverse group of participants in making and 






In this last chapter, I reflect on designing Little Builders projects to engage 
students, school staff, and community members in school-based maker activities. The 
reflection is followed by the research limitation, contribution, and future work. I use a 
story of one girl who participated in the Year 1 implementation and my admiration of the 
late King Bhumibol to frame my reflections on developing the Culturally Relevant 
Constructionist Design framework. 
Little Builders is a reflection of myself as a researcher and practitioner and my goal 
of designing and studying culturally relevant learning environments to support playful 
learning. Right after I finished my undergraduate degree, I founded Little Builders Social 
Enterprise as an after school program in low-income schools and foundations across 
Thailand. In this work I saw the importance of hands-on STEM learning and its impact 
on students’ confidence. However, I also noticed that once funding dried up, schools 
were no longer able to facilitate the same kind of learning experience we had initiated. 
Although the school principal gave us full support on initiatives, the teachers weren’t 
involved in the process of making. Furthermore, in these poor communities, not all 
students could participate in these after school workshops. Instead, some students needed 
to help their family earn a living after school or during weekends, even though they 




Influenced by multiple scholars in the field of the learning sciences, I extended the 
social enterprise I co-founded six years ago into my research. The Little Builders research 
project is not about replacing school, it’s an investigation into ways of doing school that 
can support and engage students with diverse needs, experiences, and values through 
making. The project is grounded in the constructionist design paradigm and culturally 
relevant pedagogy. I propose the Culturally Relevant Constructionist Design framework 
as a way to (1) create constructionist learning experiences that align with students’ values 
and goals, and (2) engage important people in the students’ lives, such as teachers and 
community members, in the process of making. I emphasize the importance of 
co-designing and co-teaching with school teachers (like Kru Ann) who are interested in 
constructionist learning and want to provide outlets of expression for their students. I see 
the researcher and teacher partnership as key to sustaining maker-centered initiatives in 
school. Expert teachers not only bring additional ideas and resources to their school, they 
also invite other academic staff members to participate in the process. By engaging 
school teachers in the process of designing a maker program, the structure, activities, and 
tools can better align with the classroom’s culture and context. At the same time, with 
close hands-on facilitation, maker classes allow teachers to witness the students’ working 
process, helping them to see capabilities, confidence, and personalities in their students 
that were previously obscured. 
Little Builders brought together important people in the students’ lives and 
engaged them in a maker-centered learning environment. The students worked on 
projects with a mutual goal of alleviating problems faced by members of their 
community. As the students worked on projects together, the teacher was able to develop 
different roles to support the students’ making experience. Little Builders provided 
opportunities for students, teachers, and community members to build projects and 
relationships. They learned about making while also learning more about each other and 




community members explicitly expressed new appreciation and awareness of students’ 
skills and strengths, gradually moving away from deficit narratives. Similarly, the 
students saw themselves as someone who could create and invent while helping others. 
They also saw themselves as someone who could teach and support their peers on certain 
technical skills. Little Builders granted space for students to develop an identity of a 
creator and contributor to the community. These “practice-linked identities” (Nasir & 
Hands, 2008) are valuable learning outcomes that impact the students’ self-perception 
and how they see themselves in relation to others. 
An important aspect of Little Builders was to invite learners to create things for 
people they cared about. Little Builders supports a welcoming learning environment, 
coupled with activities to encourage students to feel connected with people in their 
microsystem, an aspect that was helpful to develop a sense of belonging. When the 
students feel comfortable in the learning environment, teachers play important roles to 
position, recognize, and encourage them to see themselves as makers and contributors. 
They are capable of building things for people they care about while creating a positive 
impact in their own community. 
Limitations  
There are several limitations in this dissertation. Even though I’m Thai and feel an 
affinity to Thai public school culture, I’m not originally from the community where this 
research was conducted. Since I also spent the majority of my time in the United States 
and could only go back to the research site during summer breaks, I solely relied on 
reports from Kru Ann during the transition from the Year 1 to Year 2 implementation. In 
the Year 1 implementation, I was directly involved in the teaching process, and my 
influence on the experience was fairly strong. The tradeoff for being curriculum designer, 




limitation was minimized in Year 2 when Kru Ann was a co-designer and I became less 
active in teaching. 
Another limitation was the time constraints on each implementation. In order to 
conduct a more comprehensive qualitative data collection, I wish I could expand the 
duration of my study design to be longer than a semester per a participant group. For 
example, in Year 1, we only had five making sessions, resulting in less time for the 
students to experiment and tinker with multiple new ideas and iterate on their designs. 
Though students also had “Project” classes in their second semester in which Kru Ann 
was the sole teacher, I wasn’t able to collect data during that timeframe. 
Contribution 
This dissertation holds social significance in contributing to the global intellectual 
community, particularly in the fields of constructionism and culturally relevant pedagogy. 
The study explores a Culturally Relevant Constructionist Design framework that is 
supported by empirical evidence, especially on designing inclusive and culturally 
relevant school-based maker experiences through connecting young learners to design 
and innovate for their community. Co-designed with a classroom teacher, this two-year 
design-based research engaged 4th grade students from Thai low-income public schools 
to design and create for people in their surrounding communities. In order to qualitatively 
examine the classrooms’ micro-level experiences, stakeholders’ (students, teacher, and 
community members) interview data, observation field notes, and artifacts produced by 
the students were collected. The findings provide insight into how Thai students develop 
creator identities when they are engaged in making inventions for the betterment of their 
own community. The study also challenges researchers to think about the notion of 




This dissertation contributes to research and practices in the design-based research 
communities. Little Builders showcases how DBR has been carried out in the 
international context. It presents how DBR can be used and adapted in Thai locality and 
classrooms. As DBR recognizes that neither theory nor interventions alone are sufficient 
(Easterday et al., 2014), this dissertation proposes CRCD framework and document 
experiences and practices that supports the professional development for the in-service 
teachers on co-designing educational interventions with researchers. 
Future Work 
In my future work, I aim to continue understanding the students’ experiences in 
formulating their identity as creators—building solutions for community challenges and 
seeing themselves as active contributors to their community. This dissertation primarily 
employed a case study method as a way to showcase and analyze the findings. However, 
I also collected various artifacts, such as worksheets, students’ projects, and videos, 
which could be useful in further qualitatively analyzing my data. I aim to deploy artifact 
analysis to look at my data creatively and gain additional insights to my findings. 
To further expand the notion of Culturally Relevant Constructionist Design, I wish 
to explore the framework in other cultural contexts. How have the cultural and social 
contexts of countries other than Thailand shaped students’ engagement in constructionist 
projects? I wish to collaborate with researchers from other developing countries to further 
test and improve the design of the framework. 
In this concluding section, I reflect on a post-interview with a student in my Year 1 
implementation, Nang. I use her story to invite teachers, designers, and researchers who 
are developing and studying learning experiences within maker education and the 
constructionist design paradigm to create a broader network of supporters in a student’s 




speech by Ambassador Samantha Power at a UN General Assembly Tribute to the late 
King Bhumibol to conclude my dissertation. Her speech reflects my aspiration in doing 
the work I do and my lifelong goal to improve and contribute to Thai education. 
During my post-interview with Nang, who made a project for Uncle Crepe (Case 1) 
in Year 1, I asked about her favorite aspect of Little Builders. Nang said, “Making for 
Uncle Crepe with friends.” Though Nang was upset when some of her teammates were 
distracted and playing, the team soon worked together after they noticed Nang’s 
disappointment. Once asked if she wanted to make for herself or for others if she was to 
make a project again, Nang replied, “for others” without hesitation. She said, “I see that 
others are undergoing hardship. I don’t know in which way they are affected, that’s why I 
tried to understand more so that I can make something for them.” At the end of our 
interview, Nang told me that through Little Builders, she followed in the King’s footsteps 
by helping Uncle Crepe, who was undergoing hardship. “We documented [Uncle 
Crepe’s] circumstances and learned about his situation. Then we tried to solve his 
problem!” Nang proposed an ongoing list of what she could do next with her robot: “We 
can set a program for it to sweep the classroom floor. If a kid drowns in a canal, the robot 
can also rescue him.” I laughed when Nang’s list went on. Nang was certain that the King 
would be happy and proud of her team looking down from heaven. 
In Nang’s reflection on her experience, I saw some indicators that highlighted how 
meaningful the experience was for her. She was inspired by ideas where she could work 
with her peers to help Uncle Crepe. Making for others was a way for Nang to build 
connections with Uncle Crepe, her teammates, and teachers. These connections and 
accomplishments contributed to how Nang perceived herself. Seeing her action in 
relation to the great King, she was empowered to continue making more projects that 
could be helpful for others. 
Thinking about being “helpful for others,” I want to reflect on this short remark by 




Nearly two decades ago, a journalist asked the King how he wanted to 
be remembered. He replied that he cared very little about how history 
remembered him. He said, “If they want to write about me in a good way, 
they should write how I do things that are useful.” In the eyes of His 
Majesty, doing things that were useful meant finding a way to solve the 
problems that affected real people—most importantly, the vulnerable and 
marginalized people. And, as the King saw it, the only way to know what 
was useful—and to understand the problems people were facing—was to get 
out into the field, into the places where people lived. So the King traveled 
constantly within his country, in particular to the poor and rural parts, 
where—over the course of his tenure—he would develop thousands of 
development projects. 
King Bhumibol had shown us, so many times, to put others before ourselves—to 
use our mind, heart, and hands for the greater good of others. Even though the King has 
passed away, his lesson remains. The value of our accomplishments doesn’t inherently lie 
in external factors like social status, wealth, or opportunities we are given. Rather, it lies 
in our contribution to the greater community and how we are “useful” to people around 
us. Nang and her classmates are ordinary Thai students, yet their goals and aspirations to 
alleviate the problems of others are admirable. For them, following in the King’s footstep 
meant solving problems for others by understanding their needs. Together, they put their 
hearts into personally and socially meaningful projects. What they got in return was more 
than just a useful project, but a sense of joy and new-found identity that they could 
contribute to and help others. As learning opportunities in maker education are designed 
and studied, my hope is that we enable students to make and continue to see themselves 
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The goal of this interview will be to establish a baseline of interest and knowledge of the 
child. Discussions will vary based on the answers given by the children. 
 
Basic info: 
1. What’s your name? How old are you? 
2. Who do you live with (family structure, siblings, etc)?  
3. What’s the topic/subject area that you are good at? 
Interests / Prior experience with technology & crafts 
4. What kind of activities do you like to do? What kind of things do you like to 
play? 
5. Would you consider yourself good with technology and/or making things? 
6. Do you like to do crafts? (Drawing, painting, sewing, cardboard, etc) Would you 
consider yourself good with crafts? 
7. Have you ever used a saw to cut wood or use hardware tools? Can you give an 




8. (Show this picture) Mali is a grilled pork skewers vendor. She will have a lot of 
customers during lunch time but she can’t keep up with the demand because the 
pork skewers take forever to cook. She can’t grill them beforehand because they 
will get cold. Lately, she also has a breathing problem because of the smoke from 




She wants to make her own grills but she doesn’t know how. Can you help Mali 
redesign her grills? What will you do to make the grills better and suit her needs? 
What are some features you will include? What are the materials you will need? 
How will you do it?  
 
Community-Drawing activity 
9. What do you usually do after school? What do you usually do on weekends? 
10. Take a piece of paper and markers. Can you draw your community? You can 
include things that are unique to your community and people you often interact 
with. Don’t forget to draw yourself!  
11. Can you describe your drawing? 
12. What are your favorite things in the community? 
13. What are things in your community that you don’t really like? 
14. If you can change one thing in your community, what will that change be? 
 
Question on Thai King 
15. Can you tell me a bit about our late King Rama IX? What are some information 
you know about him? 
 
Focus Group (Year 2 implementation) 
1. What is your project? Who is it for? Why do you make for [name of the client]? 
2. What is your client’s problem? 
3. Who did your team come up with the idea? Why did you decide to make that? 
What inspired you to come up with the idea? 
4. Who did what in the team? 
5. What was the most challenging? Was there any problem? 
6. Who did you guys overcome the challenge? 
7. Have you ever make something for the community/others before? 
 
Post Interview 
The goal of this interview will be to provide a summative look at the student’s progress 
throughout the year. Specific interview questions will vary for each students, but the 
general topics covered can be seen below. 
 
Interests / Experience with making & crafts 
1. What kind of activities do you like to do? What kind of things do you like to 
play? 
2. Would you consider yourself good with technology and/or making things? 
3. Do you like to do crafts? (Drawing, painting, sewing, cardboard, etc) Did you do 




4. What were your favorite tools or materials to use? (sewing machine, wood, saw, 
drill, hardware tools, etc) 
5. Would you consider yourself maker? 
Making Process 
6. Tell me about the project you made. 
7. How do you feel about the project you made? 
8. What was your favorite part about making the project? 
9. What were some challenges you had faced during your making process? 
10. How did you come up with your project idea? 
11. Did you receive any support from your teachers, community members, and peers? 
If yes, can you tell me more about that? 
12. How did the community members react to your invention? 
13. Do you think that your project is important for the community? Why? 
14. If your teacher ask you to make another project, would you prefer doing it for 
yourself or for others? 
 
 




1. Tell me a little bit about your teaching experience. 
2. Tell me things you like about teaching at the school. 
3. What are some challenges you have experienced at the school and its surrounding 
community? 
4. What are some changes you want to see in the school and the community? 
Making 
5. What are your overall goals and expectations on the projects students will be 
making? 
6. Which aspect of the lesson you are most excited about? 
7. Are there any concern you have before the semester begins? 
8. Do you think that your students can make projects that will be beneficial to 




1. Tell me about your overall impressions of the year. Did the students’ projects 
meet your expectations? 




3. What went well? 
4. What was challenging? 
5. How do you perceive your students now that they had completed their projects? 
6. Next year, when you teach another set of 4th graders, will you have them do 
similar kinds of activities? What are things that you want to keep and things that 
you want to change? Why? 
7. If you have to give other teachers advice on teaching maker education, what are 
the key pieces of advice you will give? Why? 
8. What have you learned from this experience, teaching your students to make 
inventions for the community?  
 
 




1. What were the problems or insights that you told the students when they were 
interviewing you? 
2. Did the students’ projects meet your expectations? 
3. What did you like about it? 
4. What are some changes they could make to make the projects better? 
5. Has your perception about the students changed once you have seen their 
projects? 













































My name is 
 
………………… 

















I’m afraid of ……………………………… 
 
I’m good at ……………………………… 
 
I’m not so good at……………………….. 

























I’m a Changemaker! 
 















































# years in the 
community………......  
Draw my client 
 
 Client’s problems 
 








Apart for interviewing your client, you can find 
interesting insights about him/her by observing with 
























(Client’s name)              (Client’s Problem) 
 





Team Name ..................................... 
 
Team Members............................................................................................... 

















We want to help him/her by making an invention so that  
 
 















































Our goals for next session 
 





(Client’s name)              (Client’s Problem) 
 














so we made …………….............................................................................. for 
 
 

















The most challenging process was 
 
........................................................................................................................ 
How did the team overcome that challenge? 
 
........................................................................................................................ 







 (Circle) Teacher / student 
Vote the project that you like the most 
  Fly Repellent Fan for Auntie Pat    Uncle Crepe Robot     Robot for Auntie Pat 



































7 Out of 20, I’ll give myself ............. /20 
 
8 Out of 20, I’ll give my group ............. /20 
 








10 Which reasons would the King be proud of you if his majesty could see your 
accomplishment in the Little Builders class? Why?  
 
.......................................... Because of what? ........................................................ 
 
